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Finishing 


results. It's guaranteed to take a 
ng. Write us today for your copy. 


Typical sections: 


types of media and their application 

size of medium and how it effects results 

operating cycles 

compound classification 

work-to-n.edium ratios 

compound-to-load requirements 

multiple operation procedure Literally hundreds of time and 


self tumbling applications money saving ideas. 


SEND FOR YOUR COPY 


ball-burnishing operations 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 700. 
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Tough Paint Stripping Problems . . . Custom-solved! 


Problem: To remove two coats of specially 


formulated non-yellowing white baked 
synthetic enamel, printing, and clear baked 
enamel top-coat from these Weston Scale plates. 


The many factors that affect paint stripping — 
type of paint, condition of the metal surface, 
presence or absence of conversion coatings, 
method of paint application, baking cycle — 
make every stripping job unique in itself. In 
most cases, only laboratory tests on your parts 


or test panels, and proper evaluation of all the 


ANOTHER PRODUCT OF ¢ albontcd. RESEARCH 


~~“ 


Enthone Stripper Q-561 (specifically developed 
for Weston Instrument Division of Daystrom, Inc.) 
breaks the bond between the coatings and 


the brass or nickel plated brass basis metal. 


factors involved, can produce the most eco- 
nomical and efficient stripper for your appli- 


cation. Only Enthonics can do this custom 


research and development job in depth. Write 


for brochure describing our paint stripping 
laboratory service. Enthone, Incorporated, 442 


Elm Street, New Haven, Connecticut. 
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4 Subsidiary of American Smelting and Refining Company 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 701. 


Is this FACT-PACKED 


Reference Book 
in your File? 


Subjects Discussed: 


4876 N. Clark St., Chicago 40, Ill. 


| Y . SELLERS ENGINEERING COMPANY 








< — = : Please send the binder with the full story of 
os semana oD » SoS Sellers Steam Boilers 
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| HARSHAW 
NICKEL SULFATE 


CARRIES 


GUARANTEED SPECIFICATIONS 


Harshaw, the world’s foremost producer of high 
purity nickel sulfate, guarantees specifications 
from which you derive the following benefits: 


1. Consistently high quality material, labo- 
ratory tested for use in dull, semi-bright, 
and bright nickel plating solutions. 








2. Product uniformity from shipment to ship- 
ment on which you can depend. 

3. Harshaw nickel sulfate is high in purity 
and contaminants will always be well below 
tolerable limits in your plating bath. 


Additional bonus features of Harshaw Nickel 


Sulfate are . . . Free-flowing, small definite 
crystals of uniform size . . . Rapid, complete 
solubility. 


We shall be happy to quote prices and provide 
detailed information upon receipt of your inquiry. 


NICKEL SULFATE THE HARSHAW CHEMICAL CO. 


1945 East 97th Street + Cleveland 6, Ohio 
GUARANTEED SPECIFICATIONS Chicage + Cincinnati + Cleveland + Detroit + Houston + Los Angeles 











Nickel (Electrolytic Method) 22.0% Min. Geet Catiahen » Coameyne = Hie 

lron 01% Max. 

Copper 001% Mex. 

Sattalites — ~ ag Other Harshaw Nickel Chemicals 
in 01% Max. 

pa rere tece RéGiletem 20% en. Featuring Guaranteed Specifications 


NICKEL CARBONATE «+ NICKEL CHLORIDE 
NICKEL ACETATE + NICKEL FORMATE 






























































WRITE FOR FREE BOOKLET: HARSHAW'S COMPLETE SERVICE TO THE PLATING INDUSTRY 
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EDITORIAL 





AFTER THE GOLDEN JUBILEE—WHAT? 


pew AMERICAN ELECTROPLATERS’ Society has just completed its fiftieth 
year of existence with the grandest of all its conventions, the GoLDEN 
JuBiLee Convention which included the Fifth Industrial Finishing Exposition 
and the Fifth International Conference on Electrodeposition and Metal Finish- 
ing. All during the year, Branches had special speakers at their meetings and 
regional gatherings, pointing their themes to the GOLDEN JUBILEE’s basic 
meaning. Mayors of various cities proclaimed special American Electroplaters’ 
Society weeks for their communities. Statesmen, governors, legislators and 
other distinguished persons sent us congratulatory messages during our cele- 
bration. The President of the United States did us the great honor of extending 
his greetings, a privilege that AES will cherish always. 

Since 1909, our Society has been growing in stature as well as in membership, 
but never in all the fifty years of our existence was the attention of our nation 
and the world so keenly focused upon our actions and achievements as it was 
during this past year of 1958-1959. Throughout the year, we pointed with 
pride—and justly so—at how far plating and metal finishing had come and 
what AES had done in the past years. The great number of people who at- 
tended the Convention and Exposition bear witness to the fact that people 
from all over our continent and other parts of the world, believed what they 
had heard of the American Electroplaters’ Society and, more important, be- 
lieved in the American Electroplaters’ Society. 

The GoLpvEN JUBILEE of our Society is to the Society, very similar to what the 
“Eagle Award’’ (Boy Scout’s highest) is to a Boy Scout or a college diploma is to 
a young graduate. When a Boy Scout is awarded his “‘Eagle,”’ he is told that all 
other Scouts will look upon him with respect and honor only so long as he con- 
tinues to show, by his deeds and his words, that he deserves to keep what he 
has already won. Likewise, a young graduate with his diploma, applying for 
his first job, is told in no uncertain words that his degree does not excuse him 
from work or guarantee him an easy job. Quite the opposite is true, as he is 
expected to do more and better work because he has the knowledge and the 
capacity. 

The American Electroplaters’ Society, by its fostering of advancements in 
plating and metal finishing important to the public interest, is today enjoying 
a high plane of honor and respect with the industrial and educational institu- 
tions throughout the world. It cannot rest upon laurels already won, but must 
prove to all, that they are well-deserved and justly won by going forward to 
new and greater honors. 

The challenge to the American Electroplaters’ Society is self-evident. We 
have another year ahead of us, the first of another fifty years. Our research 
work must advance. Our monthly Branch meetings must be of the highest 
possible caliber so as to be of educational assistance to the Society’s present 
members and to encourage new memberships. PLATING MAGAZINE must also 
continue to be of great service to all who read it. 

Summing it up in a few words, we have attained a high standard and received 
















































Branches to continue our upward trend. As your newly elected President, | 
shall look forward to the privilege of your fullest cooperation, both as indi- 
viduals and as Branches, to this mutually important end. 


Ralph D. Whaong 


President 
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ELECTROPLATING 
SUPPLIES 





NOW YOU CAN SEE 


Pd Stee 


RIGHT IN YOUR OWN PLANT _ i 





BRING THIS STEVENS 
“ROAD SHOW” TO YOUR DOOR Ye) 


Biadeits of visitors to the A.E.S. Exposition sentative will arrange a special showing. “Little 
saw the “Little Steve” automatic plating and Steve” will be put through its paces before the 
processing machine in action. Perhaps you were eyes of your entire staff right in your own plant. 


one of the many who said they wished others in Avail yourself of this remarkable opportunity 


their organization could see this remarkable today. Merely send a request on your company 








machine perform. letterhead and a private viewing of “Little Steve” 
Now the mobile display model can be brought will be promptly arranged. Just address your 
directly to you. At your request, a Stevens repre- request to: 
frederic b. STEVENS, inc. 
BUFFALO CHICAGO DETROIT CLEVELAND 


DETROIT 16, MICH. 
DAYTON NEW HAVEN INDIANAPOLIS SPRINGFIELD (OHIO) 


Remember — When you go automatic . . . go STEVENS! 
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GOLDEN JUBILEE ISSUE 


MAY 1959 JUNE 1959 
GENERAL GOLDEN JUBILEE 














WHAT LIES AHEAD FOR 
PLATING MAGAZINE ADVERTISERS 


UST as a painting, a sculpture, a book can become a treasured possession, 

so too is PLATING MAGAZINE’s unique GOLDEN JUBILEE Issue 
(June 1959) earning prized status in the reference libraries of thousands 
of key individuals who as the brain, muscle or sinew of electroplating and 
metal finishing establishments of all kinds, compose the very might of 
the industry globally. 


And for PLATING, its GOLDEN JUBILEE ISSUE is but the vanguard 


of a veritable procession of important issues to come. 


As an advertiser or as an advertising agency of a company seeking to 
reach the core of the purchasing power of the rich electroplating and metal 
finishing field, each of these significant PLATING MAGAZINE issues ahead 
should interest YOU as a medium for transporting your merchandising 
message to the heart of this fertile market. 


Aside from these monthly issues distributed to the largest paid cir- 
culation in this field, other values provided by PLATING MAGAZINE to 
its advertisers include, 1) lowest advertising rates, 2) stability demon- 
strated by the highest paid circulation renewal percentage in this field, 3) 
steadily burgeoning audience of prospective product buyers intimately, in- 
dividually reached. 


Without obligation of any sort, write or call PLATING's Advertising 
Department for a copy of its Rate Card and latest Publishers Statement 
for your comparison. Request a free copy of its popular ‘‘Market Data and 
Media File’’. Appraise, compare, then invest in PLATING MAGAZINE 
advertising. YOUR product and institutional merchandising will benefit 
from PLATING prestige, coverage, values.* 





Sere 


American Building, 443-445 Broad Street, Newark 2, N. d. 
Phone: HUmboldt 2-3400 





*Upon PLATING’s acceptance of contract, and while its supply lasts, a handsome blue and gold 
easel (12’’ x 18’’) for displaying the company’s own PLATING advertisements to its plant or office 
traffic is mailed free to each 1959 contract advertiser. Each regular advertiser, moreover, is also 
eligible to employ PLATING’s direct mail service at nominal cost. Write for details. 
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world’s largest plating supplier 





corporation 


detroit 11, michigan 
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There is a customer-service laboratory reserved for your use at all times in 
Detroit. Udylite’s Customer Service teams are established there exclusively to 
_ cooperate with you in anticipating those production stoppers that arise now and 

then . . . to save you countless man hours and dollars, too. Whether it’s a 
solution you’re not sure of, the choice of the best-possible procedure, or if you 
just want to “‘double check” before starting a big run, this Udylite service is 
yours. Your sample parts are examined by experts under the tightest laboratory 
controls. Pilot jobs are conducted under carefully simulated field conditions. 

\ Your solutions are the object of precise analysis. Discover how Udylite’s 

| complete Customer Service facility can help better your production. And it is 
just one of the many benefits that come to you from Udylite. 


UDYLITE’S CUSTOMER SERVICE TEAM 


...to produce better, more saleable products at lower cost 


% 


A major appliance manu 
facturer joins Udylite to 
improve his product and 
cut costs 30 product 
samples in varying grades 
of steel are trial plated to 
compare economy in raw 
materials with possible 
savings in plating. Ob 
jects ‘Toeliminate polish 
ing lines save nickel 

cut labor costs. Udylit« 

customer research pro 


vides the answer 
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Only 


Process Engineered 


Chromate Conversion Coatings 


Give you 5 additional benefits for Corrosion Protection—Paint Base— Decorative Finishing 


A COMPLETE PROCESS areas enable us to provide you with fast, 
ENGINEERED LINE economical delivery on any Iridite. 


Developed for specific applications, there is an 

Iridite to provide the finish you desire, fit the 4 ECONOMY 

equipment you have available and give the 

performance you require. Most Iridite coatings The superior performance of Iridite provides 

meet rigid military and civilian specifications. low final cost by extending operating life and 
lowering maintenance costs. In addition, 

EXPERIENCED TECHNICAL Iridite gives you a finish that adds considerably 

SERVICE to the value of your product. There’s an 

Iridite to meet every cost and performance 

requirement. 


< j 


Our large field engineering staff is thoroughly 
familiar with chromate conversion coatings 
and related finishing operations. They'll help 
you check every step in your finishing oper- 5 RESEARCH AND DEVELOPMENT 
ation to make sure you’re getting the best FACILITIES 


possible finish on your products. If you have an unusual application, we will 


gladly work with you. Our entire staff of 
3 PRODUCT AVAILABILITY experienced engineers and chemists, and our 
completely equipped facilities are at your 

Warehouses located in strategic industrial service. 


IRIDITE—a specialized line of chromate conversion coatings for non-ferrous 
metals. Apply by dip, brush or spray methods at room temperature — 
manually or with automatic equipment. Forms a thin film which becomes 
an integral part of the metal. Cannot chip, flake or peel. No special equip- 
ment, exhaust systems or specially trained personnel required. 


If you are using chromate conversion coatings to finish zinc, cadmium, aluminum, mag- 
nesium, silver, copper, brass or bronze — consider the above benefits of Iridite. For 
complete information, contact your Allied Field Engineer. He's listed under “Plating 
Supplies" in the yellow pages. Or, write for FREE TECHNICAL DATA FILE, 


Allied Research Pr oducts, Ine. 4004-06 east MONUMENT STREET * BALTIMORE 5, MARYLAND 


BRANCH PLANT: 400 MIDLAND AVENUE e@ DETROIT 3, MICHIGAN 
West Coost Licensee for Process Chemicals: L. H. Butcher Co. 


chomiclond ore | QIITD° | CID"| CID} ID? 


chemical Processes, Anodes, Chromate Clear Plating Chemicals & Line of 
Rectifiers Equipment, ond Supplies for Metal Finishing Coatings Coatings Brighteners Supplies Equipment 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 706, PLATING 
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LASALCO’S Sebel" (7 


MULTIPLE PROCESS PLATER 


JULY, 


Another Lasalco development that offers the in- 
dustry the last word in fully automatic plating! 


With the new Select-O-Matic, the operator simply 
selects the desired process cycle for individual 
racks, when loading the machine, merely by turn- 
ing a dial on the carrier. From that point, the rack 
automatically travels through the entire selected 
cycle without further attention. 


A single Select-O-Matic plater, manned by one 


Write 


operator, will handle several various processes 
simultaneously. Different machines for each process 
are eliminated—original investment in equipment 
is greatly reduced—much less floor space is needed 
—maintenance is cut to an absolute minimum. 


The Select-O-Matic is easily adaptable to any 
operation. Tell Lasalco about your operation and 
requirements to learn what this new machine can 
do for your production and profits. 


Today! 


LASALCO, INC. 


HOME OFFICE: 2820 LaSalle St. + St. Lovis 4, Mo. * PRospect 1-2990 
IN TEXAS: 2805 Allen Street * Dallas, Texas * Riverside 7-5814 


1959 
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A Modern Plating Specialty Representative 


... WITH A 
PIONEER SPIRIT 


Here is the composite man hundreds of platers everywhere 


trust with their most important plating problems. He is 


your ROHCO® Representative. 


He can tell you how to get top quality in zinc and cadmium 
plating at minimum cost—solve your rinsing or staining 
problems—provide the right products to help you every- 
where in the plating line. And he takes unusual pride in 


going ‘‘all the way” in customer service and helpfulness. 


Behind these men is a progressive supplier of Plating Special- 
ties whose entire organization places personal attention, 


prompt services and follow-up—highest on the product list. 


It will be a rewarding experience to get well ac- 
quainted with your ROHCO Representative. He is 


anxious to know you better .. . and help you! 


R. O. HULL & COMPANY, INC. 


1302 Parsons Court Rocky River, 16, Ohio 


THE RIGHT START...A BETTER’ FINISH 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 708. PLATING 








A NEW 


BRIGHT NICKEL PROCESS ~ 








LEVELMAX 


for excellent brightness, 
levelling, and ductility 


at low cost 


Now—for the widening use of nickel plating and the new plating problems 
brought about by the wider variety of shapes and base metals—Asarco has de- 
veloped a new process, simple to control and maintain. LEVELMAX will tolerate 
considerable organic and metallic contamination even with infrequent purifica- 
tion or treatment. Buffing and finishing of the base metal can often be com- 
pletely eliminated. Hard-to-buff areas can be plated bright. The bright-nickel 
surface readily accepts chrome. Corrosion resistance is excellent. Maximum 
productivity is assured by high current densities which are successfully used 
with the LEVELMAX process. Conventional or air agitation can be used. Ana- 
lytical procedures are provided for the determination of all constituents. Write 
for complete working details about the new LEVELMAX Bricut NICKEL PROCESS 
to Federated Metals Division of American Smelting and Refining Company, 
Electrochemicals Dept., 120 Broadway, New York 5, N. Y. In Canada, Fed- 
erated Metals Canada, Ltd., Toronto and Montreal. 


FEDERATED METALS DIVISION 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 709. 





Another new Wyandotte 


research-developed 3 metal-cleaning product! 


NEW NORDALL emulsion cleaner 
locks out rust safely! 


Here is a remarkable new emulsion cleaner that pro- 
tects against rust longer — and without fire hazard, too! 
. . » Wyandotte’s New Norpa.i®! 


Designed for spray cleaning steel, cast iron, and other 
metals either hot or cold, New Norpau protects for 
up to six weeks in plant atmospheres. Perfectly suited 
for rust prevention between machining operations! 

Non-evaporating even at high temperatures, New 
Norpatt is non-foaming in high-pressure, turbulent 
washers. And New Norpatt has a higher, very safe 
flash point — over 300° F! And it’s nontoxic and essen- 
tially odorless. 

For details of this extraordinary rust-proofing emul- 
sion cleaner, call in your Wyandotte representative 
soon. TODAY, perhaps? Wyandotte Chemicals Corpo- 
ration, Wyandotte, Michigan. Also Los Nietos, Cali- 
fornia. Offices in principal cities. 

Other new Wyandotte products 
MIL-ETCH® —Caustic-type aluminum etchant eliminates 
scale, produces bright matte finish, reduces maintenance. 
MAXAMP* — Free-flowing, 100%-soluble steel electro- 
cleaner offers maximum detergency, superior smut 
removal. Also used for zine phosphate removal; 
chromium-plate stripping. 

FERLON® — Alkaline derusting compound removes rust, 
light scale, oil, grease, paint, smut without harm to 
ferrous metals. 

BUFSOL— The all-soluble product that lets you remove 
stubborn buffing compounds the modern, trouble-free 
way — without solvents. * TRADEMARK 


yandotte CHEMICALS 


J.B. FORD DIVISION 
The Best in Chemical Products for Metal Finishing 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 710. PLATING 
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THE 
61 YEARS OF 
R E L I A N C E FINISHING 


LINE KNOW HOW 


A RELIANCE PRODUCT FOR EVERY FINISHING REQUIREMENT 


KUL-KUT BIAS BUFFS RELIANCE SISAL BUFFS 


Particularly adaptable to For that tough cutting down job 
semi and full automatic on steel or stainless steel 
operation 


Fully ventilated for 
coolest operation 


Removable or permanent 
centers— 
for interchangeability 


Various types of cloth 
in every 
diameter, pucker & ply 


For any application 


We manufacture a complete line of buffs, and whether it be bias, pieced or full disc type; cloth or Sisal— 
there is a Reliance Buff designed and constructed to handle every buffing requirement with the greatest 
efficiency and economy. 


RELIANCE POLISHING & BUFFING COMPOSITIONS 


EXTRUDED « MOLDED « LIQUID 
They cut—They clean—They color— 


For all metals and plastics, and 
for every buffing speed 


Our Field Engineers are ready to help you with your 
polishing or buffing problem—They have the ‘know how’; 
the buff, and, the compound to produce a quality job— 


FASTER, AND MORE ECONOMICAL. Why not 
call one in today? You will be glad you did. 


Chas. F. L°’Hommedieu & Sons Co. 


MANUFACTURERS OF METAL FINISHING EQUIPMENT AND SUPPLIES 


GENERAL OFFICE AND FACTORY 
4521 OGDEN AVE. CHICAGO 23, ILL. 
Charles B. Little Co. Branches: W. R. Shields Co. 
Newark, N. J. Cleveland & Los Angeles Detroit, Mich. 
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SUSTAINING MEMBERSHIP 
AMERICAN ELECTROPLATERS’ SOCIETY 


as of January 1, 1959 


Accurate Electro-Plating, Inc Electrolux Corporation Northwest Chemical Company 
Acid Products Company, Inc Enthone. Incorporated Northwestern Plating Works 








Acme Galvanizing Incorporated Expert Coating Company Oakite Products. Inc. 

Acme Plating Company Felt & ‘larrant Manufacturing Co. Oakman Maoufacturing Company 
Advance Plating Com pan y Folding Carrier Corporation Oneida Limited 

Aetna Electroplating Company Ford Motor Company (5) Ontario Steel Products Company, Ltd. 
Alert Supply Company Formax Manufacturing Company John Oster Manufacturing Company 


Allen. Bradley Company General American Transportation Corp. 


Parker Pen C 
Allied Chemical Corp. (National Aniline Div.) General Motors of Canada, Ltd EROS SNS NSepey 


Patent Button Company 


Allied Chemica! Corp. (Solvay Process Div.) General Motors Corporation (5) Pennsalt Chemicals Corporation 
Allied Industrial Products, Inc General Plating Company Philadelphia Rust-Proo! S Cangeny 
Allied Research Products, Inc. Gorham Manufacturing Company Photocircuits Cor 


Alloyereft, Limited Graham Plating Works Pittsburgh Steel Co. ( ee Strip Div.) 
Aluminum Company of America Grand Rapi ts Brass Company Platers e ly Company 

Amechem Products, Ine. Grand Rapids Plating Company, Inc. Platers Technical Service, Inc. 

American Anodizing Corporation Grand Steel & Manufacturing Company Plating Institute of Michigan 

American Brass Company Sg amg Gumm Chemical Compan Plating Service Company 

American Buff Company . Hager & Sons Hinge Manufacturing Co. Poor & C company (Promat Division) 
American Can Compan C P. Hall Company of Illinois Precision C. ‘astings Company of Michigan 
American Chemical & Refining Co., Ine Hall Mack Company Precision Electroplating C y 
American Electro Products, Inc Hammond Machinery Builders, Inc. Preston Products Company mo 

American Instrument Gomes Hanson-Van Winkle-Munning Company (2) Price-Pfister Brass Mfg. Company 
American Nickeloid Company Hanson-Van Winkle-Munning Company (J. C. Products Finishing 

American Smelting & Refining Co Miller Division) Production Plating Company 
American-Standard Hardwood Line Manufacturing Company Progress Mfg. Co., Inc. 

American Zinc Institute Harper Leader, Inc. Racine Plating Co.. Inc 

American Zinc Sales Company Harshaw Chemical Company (3) Rack Processing Company 

Amerock Corporation Haviland Products Company Radio Corporation of America 

Amphenol Electronics Corporation Heil Process Equipment Corporation . 




















Apex Plating Company Higgins Rack Coating & Manufacturing Co. wey ta ey Ny 
Apollo Metal Works Hoover Ball & Bearing Company Reilly Plating con a ll 
Apothecaries Hall Co., (Hubbard Hall Chem- Houdaille Industries, Inc. (2) Reliable Plating Corporation 
ical Co.) Houdaille Lodustries of Canada, Ltd. Reliable Plating Rac Company 
Ardeo, Incorporated Howard Plating Industries, Inc Republic Steel Cor shen 
Armalite Company, Ltd RK. O. Hull & Company, Inc Sovustip Coamment a 
Arrow Hart & Hegman Electric Company Hy Grade Electro Plating Company Rheem Autemative Company 
Arrow Plating Company, Inc Incar Incorporated Roberts Rouge Company 
Arvin Industries, Inc Industrial Filter & Pump Manufacturing Co. G. & Rebies & Camnen 
Associated Plating Company Ingaleo 5S. R. L. Co. (Buenos Aires) 7 ae , 
4 Rockwell-Standard Corporation (3 
Atlas Plating Works International Business Machines Co , Ltd. Roth Plating Corporation 
Atlas Powder Company International Business Machine Corp. Roto-Finish ¢ — on 
Auto City Plating Company International Nickel Company, Inc. (5) Royal Plating & Polishing Co., Inc 
Automotive Rubber Company International Nickel Co. of Canada, Ltd. (3) Royal Typewriter Company ' 7 
Aveo Manufacturing Corporation (Lycoming International Silver Company Scientific Control I = ~ 
Division) Kaiser Alumit & Chemical Corporation Scovill ese «epee oy ° ’ 
M. E. Baker Company Kaynide Division, Kraft Chemical Co. Seovill M et pe —e 
Barber-Webb Company, Inc. Keeler Brass Company EE Seale ae ono a 
— Blessing C = kKelite Products, Incorporated Sel-Rex C ~l boos — y, 
teacon Supply Compan Kelly Plating Company Se Mt : f ashen Ca 
Behe Manning (Canade ) Lid Knape & Vogt Manufacturing Company J y Siete C RCENS <4. 
Belke Mam facturing Company Knapp- Monarch Company Sicfen Ce = a ton 
Bell & Howell Company Knight Plating Company Sen ogy mctres ened 
Bell Telephone Laboratories Kocour Company ra na t ic *he P a 
Bendix-Eclipse of Canada, Ltd Kohler Company So A on Bre — Mf, — 
Bendix Products Division (Division Bendix Lane Plating Works Sparkte M - mon 8: Common 
Aviation Corp.) nies. speeopensted : neem saan uring Company 
Berteau-Lowell Plating Works 4. Lavin & Sons neorporatec 7 
Bethlehem Steel Company (2) Lea Manufacturing Company of Canada, Ltd. a — Chromiyen | ps Co. 
G. 5. Blakeslee & Company Lea Manufacturing Company + rm PL a sn — y 
Bomac Electrotype Company, Ltd Lea-Ronal, Incorporated Steel Heddle i: Poaeeae 
British Chrome & Chemicals (Canada) Ltd Leeds & Northrup Company F oe, f ic B Fave. alg i (3) 
Bruce Products Corporation Leveo Metal Finishers, Inc. St Cad “Ca Stony panes 
Buckingham Products Co Charles F. L'Hommedieu & Sons Co. Studebahe Pack by 5 x. aia 
Busaman Manufacturing C Lorence Plating Company The St rea ~0 ati 
L. H. Butcher Company Lux Clock Manufacturing Company Su the t Ki chit "eo i 
Canada Cycle & Motor Co., Ltd Lyon, meee ,orated St ae C wo ea us 
Canadian Hanson & Van Winkle Co., Ltd Maas & Waldstein C ‘compan y S some or Polis in Compeny 
Canadian Motor Lamp Company, Ltd. w.bD Mac Dermid Chemical Company ee fom E Ld a meen Daas 
Chandeysson Electric Company MacDermid Incorporated Svi mee eave Engeees ar pany 
Chase Brass & Copper Company Magnuson Products Corporation Te ang =— al 
Chemical Corporation R. C. Mahoney Ta ms a c . 
Chicago Electro-Platers Institute P_ R. Mallory & Company, Inc. Tech . net epee 
Chicago Roller Skate Company Matchless Metal Polish Company The a tee & M te ited, 
Christie Plating Company Maurer Supply Company Ti er oe I achine a s 
Chromium Corporation of America MecGean Chemical Company — Lenny ra. 
Chromium Process Company McKesson & Robbins Inc. mT Se ~ ion 
Chrysler Corporation (2) Meaker Company _ Anarmd ‘oducts, Inc. 3 
Clinton Company Mechanical Plating Company Ud ylite Corporation (3) ; 
F. L. & J. C. Codman Company Mercil Plating Equipment Co. United-Carr Fastener Corporation 
Congress Die C ‘asting Division, Tann Corp B. Mercil & Sons Plating Co. United Manufacturing Company 
Corona Corporation Metalcraf, Corporation United Platers, Incorpora 
Cowles Chemical Company Metal Mouldings Corporation Univertical Foundry & Machine Company 
Crane Company Metal Plating Corporation Van Der Horst Corporation of America 
Croname, Incorporated Metal & Thermit Corporation (2) Van Straaten Chemical Company 
Crown City Plating Company Metal & Thermit-United Chromium of Victor Casket Hardware Company 
Crown Rheostat & Supply Company Canada Limited at Virtue Brothers Manufacturing Company 
Cutler-Hammer, Incorporated Metals and Plastics Publications, Inc. A. T. Wagner eee : 
Davies Supply & Manufacturing Company Midwest Chrome Process Company Wagner Brothers (Div., Allied Research 
Dayton Rust-Proof Company Milwaukee Plating Company Products, Inc.) 
Dexter Industries, Incorporated Mitchell-Bradford Chemical Co . Wallace Silversmiths, Inc. 
Diamond Alkali Company Modern Plating Company, Chicago, Illinois Walton & Lonsbury 
Diversey Corporation Modern Plating Company, Los Angeles, Calif Waterbury Plating Company 
Dixie Electro-Plating Company Modern Plating Corporation vou Steel Company 
Doehler-Jarvis Corporation Moore Drop Forging Company Wells, Limited 
Donald Sales & Manufacturing Company M — W Laboratories, Inc. Western Electric Co., Inc. 
R. R. Donnelley & Sons Company George L. Nankervis Company Western Rust-Proof Company , 
E. I, du Pont de Nemours & Company National Cash Register Company Westinghouse Electric C sorporation 
Duro-Chrome of Chicago, Inc. National Lock Company Westinghouse C ‘corporation of Canada, Ltd. 
Eastern Electroplating Company National Rejectors, Inc. Whitfield Chemical Company 
Eastman Kodak Company (2) Nelson Chemical Company : ‘ea ‘hromium Company, Inc. 
Eaton Manufacturing Company New Jersey Zine Company (of Pennsylvania (2) kK. Williams Company 
Ekco Products Company George E. Nichols Plating Wollensak Optical Company 
Electric Auto-Lite Company (2) G. J. Nikolas & Company, Inc. Wyandotte Chemicals Corporation 
Electro-Glo Company Northern Electric Co., Ltd. Yankee Metal Products Corporation 


* Numbers after names of Sustaining Members indicate number of Memberships supported. 
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How to get 
chromium plating that 
lasts indefinitely! 
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CASS TEST HOURS 


Corrosion resistance of zinc base die casting in CASS test 


MeaT “DUPLEX CHROMIUM" can add years to finish life! 


Plate chromium thick enough... get a crack-free 
chromium base topped by a special, finely cracked 
chromium...assure more uniform plate distri- 
bution...and you can make the eye appeal of 
chromium last much longer than ever before! 

You can easily meet all these requirements with 
M&T’s fast processes for plating “DUPLEX 
CHROMIUM”. Note the facts in the chart above. 
With the same thickness of undercoats in all 
cases, plating was done using Unichrome Crack- 
Free Chromium first with its more uniform and 
crack-free deposit; followed by a deposit of an- 
other Unichrome SRHS Chromium with its con- 
trolled cracking. Just a few minutes additional 
plating time increases the protection tremen- 
dously. For example, in CASS, the time before 
ASTM rating dropped from 10 (which is perfect) 
to 8 (which is still acceptable to the customer) 
was multiplied as much as 20 times! 


Plating M&T “DUPLEX CHROMIUM” poses no 
production problems. SRHS® solutions success- 
fully deposit chromium on top of a previous 
chromium deposit. Thus by using two tanks, you 
can adapt present production equipment to give 
you thicker chromium with less trouble and cost 
than making changes in undercoats. “DUPLEX 
CHROMIUM” can handle a mixed variety of work 
in the same load, without need for frequent cur- 
rent adjustments, without burning on edges or 
missing in recesses. 

Get the full, important details. Send for an 
M&T plating engineer to explain—or for technical 
paper. METAL & THERMIT CORPORATION, General 
Offices: Rahway, N. J. 


METAL & THERMIT 
CORPORATION 
ta Canada: Motel & Thermit—United (hremivm of Conede, Limited, Rendole, Ont 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 713. 





FOR CHEMICAL AND WATER RECOVERY 
AND POLLUTION ABATEMENT... 


Choose the waste treating equipment you need 
from the complete INFILCO line 
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SEE YOUR CONSULTING ENGINEER 
if you are planning any major installation 

His services can be invaluable in designing 
your plant and helping you select the 

equipment that best meets your requirements 





Ren 


VORTI® Mixers provide the advantages of low 
power consumption and no underwater bearings 
for effective mixing, floc formation, and equali- 
zation. Designed for rectangular, square or 
round basins. 

Bulletin 730-5430 





Dry Feeders .. . Type E provide automatic propor- 
tional or constant rate feeding for lime, alum 
and many other dry materials. The feeder with 
linear feed adjustment throughout capacity 
range of feeder; can be furnished with counter 
to totalize volume of feed. 

Bulletin 215-E 





CYCLATOR® Clarifiers for clarification, precipi- 
tation and removal of toxic metals. Combines 
mixing, reaction, controlled slurry recirculation 
and solids separation in a single unit, with 
hydraulically operated skimmers when needed 
Provides the highest degree of treatment in 
addition to saving space and cutting installa 
tion costs 


Bulletin 850-C 


SEDIFLOTOR® Clarifier combines flotation and 
sedimentation in one compact unit. Particularly 
effective for the treatment of wastes containing 
greases, oils and light suspended solids. Pro- 
vides maximum capacity in locations where 
pace is limited 

Bulletin 6051 





CATEXER ANEXER® lon Exchangers for the re- 
covery of chemicals and rinse water, and the 
purification of chromic acid as well as for 
softening or demineralizing process water. Pres- 
sure or gravity exchangers available for manual, 
semi-automatic or automatic operation. 


Bulletin 1960-C 


i 





IMPINJO® Filter cuts production costs and saves 
money on any metal-working operation using 
coolants or cutting oils. Removes metallic and 
non-metallic solids. Reduces rejects, lengthens 
tool, wheel or abrasive belt life, saves coolant 
and minimizes waste disposal problems 
Bulletin 9020-A 


VISCOMATIC® Slaker hydrates lime completely 
with cold water. Water and quicklime are com- 
bined as a paste with true pug mill action. 
Torque control maintains constant viscosity 
assuring proper slaking with very little atten- 
tion. Automatic grit washing and removal pro- 
vides maximum lime recovery. 

Bulletin 255-A 


INFILCO INC. 


General Offices: Tucson, Arizona 


Field offices throughout the United States 
and in other countries 


NFILCO can help you and your engineer evaluate any metal finishing waste or other industrial waste disposal problem. 
Write today for Bulletin 80-A for a complete listing of INFILCO equipment. 


06 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 714. 
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WHY EKCO CHOOSES MUTUAL CHROMIC ACID 
FOR ITS “ARMORIZED” CHROME FINISH 


Ekco Products Company knows that quality 
chrome plating gives products permanent brilli- 
ance. That’s why Ekco uses Mutual® Chromic 
Acid to plate their Autoyre line of bath, kitchen 
and closet accessories. Careful control, plating skill 
plus Mutual Chromic Acid help achieve Ekco’s 
patented Armorized* Chrome-12*, a top quality 
chrome finish which sells merchandise. 

Mutual Chromic Acid is always 99.75% pure— 

















or better. Its low sulfate content (less than 0.1%) 
makes it easier for you to control the acid-sulfate 
ratio of your plating bath. This safeguards against 
plating difficulties—and expensive rejects! 

To learn more about these and other advantages 
of Mutual Chromic Acid, send coupon for our free 
booklet, “Chromium Chemicals.” Our Technical 
Service Staff will also be happy to answer your 


questions. 
*Trade Marks owned by Ekeo Products Company 
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OTHER PRODUCTS FOR PLATERS __ | _ SOLVAY PROCESS DIVISION — 
| ALLIED CHEMICAL CORPORATION 

SOLVAY® Ammonium Bicarbonate ® SOLVAY Caustic Soda Be Sveatinay, Haw Vert 4,5 V. 

SOLVAY Hydrogen Peroxide = SOLVAY Methylene Chioride | _W Send Bulletin 52, “Chromium Chemicals 
| (_] Have a representative phone for appointment 
| Name 
Position 

SOLVAY PROCESS DIVISION 7 Company 
61 Broadway, New York 6, N. Y. | _— 
MUTUAL chromium chemicals are available through dealers and | Address 
h offi I i i 
SOLVAY branch offices located in major centersefrom coast to coast City Zona State 
JULY, 1959 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 715. 807 
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Rectifiers Equipment, and Supplies for Metal Finishing 


FOR THE 


DIAMONDS—SIGN 
OF FINISHING 


QUALITY 





Now, here’s a fast, easy, economical way to 
almost double the protection against corrosion 
on your product. Simply follow up the IRIDITE 
process with a fast, easy application of IRILAC 
. and you’ve given your product extra pro- 
tection for longer resistance to corrosive condi- 
tions, longer shelf or storage life protection 
from handling, and increased beauty for more 
attractive appearance and faster sales. 


ON ALUMINUM 
An IRIDITE-IRILAC finish will provide 


longer life for storm doors, windows, outdoor 
furniture, auto parts and accessories, tubing or 
wire goods. And, you have a choice of color 
finishes such as natural aluminum and golden 
yellow. Other colors may be obtained by an 
additional dye operation. 


ON MAGNESIUM 
IRILAC over an IRIDITE No. 15 finish in- 


creases corrosion protection, and provides resis- 
tance to finger printing and abrasion on all types 
of products, with color appearance ranging from 
light to dark brown. 


ON ZINC 


IRIDITE plus IRILAC gives your product 
longer life and brighter appearance. Color 
choices range from clear IRIDITE to olive 
drab, plus colored dye finishes. 





Chemical and Electro - 
chemical Processes, Anodes, 


cD” 
Chromate 
Coatings 
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NOW—A Great New 
Combination for 


DOUBLE 


~ PROTECTION 
Against 


on Aluminum, 
Magnesium or Zinc 


qarnnpD 





CHROMATE CONVERSION COATINGS 


and 


CLEAR PROTECTIVE COATINGS 


IRIDITE is the tradename for a specialized 
line of chromate conversion coatings that 
can be applied to any non-ferrous metal by 
brush, dip or spray methods—at room 
temperatures—manually or with automatic 
equipment. Upon application, a thin film 
forms which becomes an integral part of the 
metal itself, and thus cannot chip, flake or 
peel. No special equipment, exhaust systems 
or specially trained personnel are required. 


IRILAC is the tradename for a line of clear 
protective coatings for all metals. As safe and 
easy to handle as water, they may be applied 
by brush, dip or spray methods. No exhaust 
or special fire protection equipment required. 
Adds protection and abrasion resistance to 
any base metal, plated part or parts treated 
with electrolytic or chemical post treatments, 
without chemical change. 





For complete technical informa- 
tion on IRIDITE Chromate Con- 
version Coatings or IRILAC Clear 
Protective Coatings, write for 
FREE TECHNICAL MANUAL. Or, 
see the Allied Field Engineer in 
your area. He's listed under 
“Plating Supplies” in the yellow 
pages. 


BRANCH PLANT: 400 MIDLAND AVENUE e@ 











Corrosive Conditions 


Allied Research Pr oducts, TNC. 4004-06 east MONUMENT STREET * BALTIMORE 5, MARYLAND 


DETROIT 3, MICHIGAN 


West Coost Licensee for Process Chemicals: L. H. Butcher Co 


qrrp° 
Chemicals & 
Supplies 


Clear Picting 


Coctings Brighteners 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 716. 
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CARD; INDICATE A 715. 
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The most important 
benefit 
Tam le-talare 


chemicals for industry 


2 AA 


Every package of Nuodex Nickel Plating Chemicals bears a signed 
certificate with complete specifications and exact analysis. There’: 
atomelol¥] 0) @ur-] ole]0) am) om Onl iam) [Ulolel-> am -4h\-1-m 010M dal t-Me-T S10] @-]alor- ite} Mote) 


* sistent high quality and purity. Buy the best it costs no more 


NICKEL SULPHATE CHLORIDE CARBONATE 
: Nickel Acetate - Formate - Nitrate 


=) ol Toil- Vim ol 1g oLel-t-meal lanl (er- Uma colam are lelyagy 


NUODEX PRODUCTS COMPANY - ELIZABETH, NEW JERSEY 


A Division of Heyden Newport Cnemical Corporation 


Fungicides + Nickel Salts + Organic Peroxides + Paint Additives » Stearates Vinyl Additives 


JULY, 1959 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 717. 
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= pages 
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“hold profusely illustrated 








Check This Wealth 
of Information 


Glossary, PART I—-GENERAL PROCESSING DATA. 
Tables of Data. Design for Plating. Metal Sur- 
face Preparation and Cleaning: Basis Metal Sur- 
face, Polishing, Brushing, and Buffing, Barrel 
Finishing Methods, Bulk Finishing Small Parts, 
Finishing Large and Precision Type Parts, Elec- 
tropolishing, Metal Cleaning, Oxide Removal. 
Typical Processing and Operating Sequences. 
Water Requirements for Plating. Plating Bath 
Compositions and Operating Conditions. Plating 
Standards and Specifications. Trouble Shoot- 
ing. Analysis of Plating Baths. Testing Electro- 
deposited Coatings. Waste Disposal. Plating and 
Meta! Finishing Costs. Industrial Hygiene and 
Safety. Metallurgy for the Electroplater. Surface 
Protection and Finishing Treatments: Phosphate 
Coating Processes, Chromate Conversion Coat- 
ings, Chromic Acid Anodizing of Aluminum, Sul- 
furic Acid Anodizing and Oxide Treatments for 
Aluminum and Magnesium. PART ll—-ENGINEER- 
ING FUNDAMENTALS AND PRACTICE. Plant 
Location and Layout. Floors—Plans and Con- 
struction. Tanks. Linings. Heating and Cooling 
Practices and Equipment. Racks: Design, Con- 
struction, Insulation and Maintenance. Manu- 
ally Operated Installations. Barrels. Semi- and 
Fully-Automatic Plating Machines. Continuous 
Plating Equipment for Steel Mill Products. 
Anode and Cathode Rod and Bus Systems. 
Exhaust Systems. Anodes and Cathodes—Types, 
Composition and Related Data. Low-Voltage D-C 
Generators. Rectifiers. Periodic Reverse Current 
Plating. Rinsing. Drying Practices and Equip- 
ment. Filtration. Auxiliary Equipment for the 
Plating Room. Maintenance. Index. 
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SOth Anniversary Offer 


to Members of the 
American Electroplaters’ Society 


In connection with its Golden Anniversary, the AES, through 
a special arrangement with the publisher, is pleased to offer 
its members an exceptionally low price on an outstanding 
reference book for electroplaters. 


ELECTROPLATING 
ENGINEERING 
HANDBOOK 


Edited by A. KENNETH GRAHAM. President of Graham, Savage 
& Associates, Inc. in collaboration with over 40 widely-known 
authorities in the electroplating field. 


The complete data book long needed by everyone in the electroplating 
and metal finishing field. With this big, 669-page book at hand, you can 
quickly find the answer to practically every imaginable engineering or 
processing problem! 

Jam-packed with tables, charts, plans and illustrations, this Handbook 
brings you all the most recent information available on processing tech- 
niques and the engineering factors involved in constructing and installing 
plating equipment. Full chapters cover the design of parts to be plated, 
metal surface preparation, standards and specifications, bath composi- 
tions, processing sequences, waste treatment, manual and automatic 
plating machinery, filtration, rinsing and drying, and all other engineer- 
ing and operating considerations. 

No matter what your interest in the electroplating field—engineer, 
designer, equipment manufacturer, executive, shop superintendent, pur- 
chasing agent, or user of electroplated parts—you'll find just the informa- 
tion you're looking for every time you use this complete Handbook. 


SPECIAL PRICE TO AES MEMBERS 


Eh GORY covccscces eo enee 
5 copies.......... 5.50 each 
10 or more....... 5.00 each 


PRICE TO NON-MEMBERS: $10.00 per copy 
Note: All orders must be accompanied by payment in full. 


USE THIS CONVENIENT ORDER FORM 


AMERICAN ELECTROPLATERS’ SOCIETY 1 
445 Broad Street, Newark 2, N. J. 

Please rush copy (copies) of ELECTROPLATING 
ENGINEERING HANDBOOK 

(0 at AES special anniversary member price 

(0 at non-member price of $10.00 per copy 


I am enclosing payment (or purchase order with payment) and 
understand the price includes free delivery anywhere in the U.S.A. 





NAME (please print) 
ADDRESS. 
CITY & ZONE STATE 
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Vow Vou can have 
the les| Electrolytic 


| Cleaners ever 
 leveloped 


JULY, 1959 FOR FURTHER INFORMATION, USE READERS ERVICE CARD; INDICATE A 718. 








Half a century apart... 


both finished by Acme machines! 





Products change but people don’t, and the same 
gleam and sparkle that sold Grandmother still sells 
consumer goods today. To manufacturers, the 
finishing touch may be last but it is far from least, 
and is often loaded with problems. That’s where 
Acme engineering skill comes in—and has, for 
fifty years. 


Half-a-hundred years of experience is built into 
both kinds of Acme automatic equipment—the 
versatile standard units which are completely ad- 





justable to product changes, and the custom-built 
units which convey and hold the work. Acme engi- 
neering skill combines them to make polishing and 
buffing machines capable of handling almost any 
finishing problem. 


Whether you’re interested in a completely auto- 
matic setup or a single versatile machine, take the 
first step toward reducing finishing costs and raising 
production volume. Send for illustrated 16-page 
catalog today. 


50 years of Mélishing Of your finishing problems 





ACME MANUFACTURING COMPANY 


1400 E. 9 MILE ROAD, DETROIT 20, MICHIGAN 
LEADING PRODUCERS OF AUTOMATIC POLISHING AND BUFFING EQUIPMENT SINCE 1910 


812 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 719. 
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The newest rockets, guided missiles, earth and 
sun satellites have a SEL-REX PRECIOUS 
METAL ELECTROPLATE on their electronic 
equipment and circuitry. The same quality and pre- 
cision demanded by such applications is also being 
provided to leading jewelry manufacturers to help 
them make better, more salable products—at lower 
cost. 


Whether you make missiles and rockets or pro- 
vide lockets for misses, there’s an exclusive SEL- 
REX PRECIOUS METALS PLATING PROC- 


ESS to meet your particular needs. 


*SEL-REX BRIGHT GOLD — the standard of the industry 
-twice as hard as ordinary 24K Gold Plate — mirror- 
bright in any thickness, directly from the bath 


* AUTRONEX ACID GOLD — for the exacting industrial 
application—mildly acid electrolyte—absolutely no free 
cyanide—plates at room temperature. 


* DOPED GOLD PROCESSES — doped with antimony or in- 
dium, depending on desired characteristics—best for Sili- 
con and Germanium semiconductor applications 


*TEMPEREX — Produces pure 24K Gold electroplate which 
will withstand higher temperatures than any pure Gold 
plate known 


*THERMOKARAT —Produces exceedingly hard (470 Vick- 
ers) 18K Gold electroplate for decorative or industrial ap- 
plications. 


* RHODEX — a patented Rhodium plating process which 
yields compressively stressed, crack-free deposits, permit- 
ting thicker Rhodium electroplate than ever before possible. 


* 


* 








PLATANEX L/S — low stress Platinum plating process 
produces essentially nonporous electroplate for high tem- 
perature and other exacting industrial applications—no in- 
termediate scratch brushing or burnishing required. 


KARATCLAD GOLD PROCESSES — acid Gold processes 


for decorative applications—Jeweler’s Finish in any thick- 
ness, in a wide range of non-varying colors. 


BRIGHT RHODIUM PROCESS — yields brilliant, fine 
grained, non-tarnishing deposits. Manufactured in our own 
air conditioned laboratories, its purity assures consistent 
quality results for all decorative applications 


SILVREX BRIGHT SILVER — mirror-bright deposits in 
any thickness, operates at room temperature in current 
densities from 10 to 40 asf—hard and ductile deposits. 


SILVER SOL-U-SALT — a water soluble double cyanide 
salt—permits new ease and facility in the preparation of 
Potassium Silver Cyanide plating solutions 


POTASSIUM GOLD CYANIDE — the purest available— 
used in the preparation of our own exclusive Gold Plating 
Processes—manufactured in moisture controlled facilities. 


INDUSTRIAL SILVER PLATING PROCESSES — a com- 
plete line of silver plating formulations for high speed in- 
dustrial applications 


*Patented and patents pending. 


® 


PRECIOUS METALS DIVISION 
SEL-REX CORPORATION 
NUTLEY 10, NEW JERSEY 


Manvufocturers of Exclusive Precious Metals Processes, Metallic Power Rectifiers Airborne 
Power Equipment, Liquid Clorification Filters, Metol Finishing Equipment and Supplies. 


JULY, 1959 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 720. 813 











THE INFLUENCE OF 


CATHODE FILM THICKNESS 


ON LEVELING 


by SEWARD E. BEACOM* 


An apperatus has been assembled which employs a shadowgraph technique to determine the effects 
of solution temperature, current density, and addition agents on the apparent thickness of the cathode 
film in nickel plating solutions. For both a Watts-type bath and a Watts-type bath containing two pro- 
prietary organic addition agents, the apparent cathode film thickness is directly proportional to current 


density and inversely proportional to temperature 


The greater apparent cathode film thickness formed 


by a Watts-type bath containing two proprietary organic addition agents, in the valley of a notch, at a 
higher current density and at a lower temperature, parallels the conditions for maximum leveling which 
have been established previously for this same plating solution 


AMONG THE SEVERAL hypotheses which have been advanced 
to account for leveling action in the electrodeposition of metals 
such as copper and nickel is one which considers the influence 
of the thickness of the cathode film. Foulke,' who considers 
leveling to be a result of increased polarization at the peaks as 
compared to the polarization in the valleys of an irregular 
surface, suggests that the difference in polarization is depend- 
ent upon the difference in thickness of the cathode film at 
peaks and valleys. If the effective thickness of the film is 
greater in a valley than on a peak, then diffusion of addition 
agents to the valley is slow compared with diffusion to the 
peak. This point of view is further elaborated in the papers 
by Foulke and Kardos,? and by Kardos’ who developed 
mathematically a theoretical basis for the assumption of a 
varying thickness of the cathode film. The review articles by 
Leffler and Leidheiser,‘ and by Fishlock,® also call attention 
to the possible influence of cathode film thickness on the 
leveling characteristics of certain nickel plating solutions. 

The assumption of a varying thickness of the cathode film 
appears valid in light of the proposal that leveling is initiated 
by an increase in polarization on the peaks?: *:7:*: * which 
in turn is dependent upon a preferential adsorption of organic 
addition agents on these same peaks.?:*:7:*:° 1° Thus, a 
thicker cathode film in the valley of an irregular surface 
would slow down the diffusion of the addition agent to this 
region and therefore produce a polarization somewhat less 
than that existing at the peak. This would lead to enhanced 
deposition of metal in the recessed region. 


* Research Laboratories, General Motors Corporation, Warren, Michigan 
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In his work on leveling, Thomas" has shown that, for the 
particular proprietary nickel plating solution used, leveling 
was promoted by a decrease in temperature and an increase 
in current density. He also considered the effect of the 
cathode film thickness and, by employing an optical method, 
found that the thickness of the film decreased with an increase 
in temperature and increased with an increase in current 
density. His results for any difference in the cathode film 
thicknesses existing in a dull nickel solution (Watts type 
bath) as compared with a proprietary bright nickel solution 
were inconclusive. A consideration of these results suggested 
undertaking this study to obtain further evidence about the 
thickness of the cathode film and its possible influence upon 
leveling. 
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Fig. 1. Principle of film thickness measurement. 
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Several methods have been employed by various investi- 
gators to measure the thickness of the cathode film. Among 
these might be mentioned the freezing method of Brenner," : ® 
the schlieren technique of Stephenson and Bartlett,“ the 
modified schlieren (shadowgraph) method of Yeager, and 
the interferometric method of Ibl and co-workers."*: ’ The 
shadowgraph method used in the present work is based on 
that of Yeager and is a refinement and extension of the work 
reported by Thomas. 


THEORY OF THE SHADOWGRAPH METHOD 


When an electrical current is passed through a solution in 
an electrolytic cell, concentration gradients are produced at 
both the anode and the cathode. According to theory, the 
concentration of metal ions should decrease rapidly across the 
relatively thin diffusion layer existing between the bulk of 
the solution and the cathode surface. In an attempt to 
measure the thickness of this diffusion layer, it is considered 
feasible to use a principle of optics which holds that parallel 
rays of light passing obliquely through a refractive index 
gradient are bent in the direction of greater refractive index. 
As a concentration gradient is produced in a solution adjacent 
to the cathode, a corresponding refractive index gradient is 
also established. This results in the bending of the light rays 
away from the cathode with the formation of an apparent 
cathode image (a dark band) and the concentration of the 
refracted rays into a bright band of light. This is the shadow- 
graph method in which the convergence of light rays produces 
a change in illumination which is approximately equal to the 
second derivative of the refractive index.“ 8-19 The analysis 
of data obtained is exceedingly complex and, consequently, 
in this paper, the width of the dark band obtained is con- 
sidered as the apparent thickness of the cathode film. This 
interpretation, nevertheless, makes possible a comparison of 
the relative thickness of the cathode film as it varies under 
different conditions of temperature, current density, and solu- 


tion composition. The shadowgraph method here employed 
is illustrated in Fig. 1—(a) with no current flowing and (b) 
with the current on. 


APPARATUS 
A. The Electrolytic Cell 

The cell was made from two pieces of cold rolled steel (1.5 
inches by 1 inch by 0.125 inch), one piece of electrolytic nickel 
(2 inches by 0.125 inch by 0.33 inch), two microscope slides 
(3 inches by 1 inch by 0.042 inch), Fiberglas cloth, an epoxy 
resin, and an iron-constantan thermocouple. The two pieces 
of steel were machined to size and the piece to be used as a 
cathode had a 90-degree notch 0.005 inch deep machined 
horizontally across the mid-point of its face. The piece to be 
used as the anode was sheathed on the electrode face with the 
nickel strip which was soldered to the long edges of the anode. 
A hole, 0.5 inch deep, was drilled in the cathode parallel to 
the cathode face and 0.25 inch from it. An iron-constantan 
thermocouple was welded in the hole. 

The completed electrodes were bonded to the microscope 
slides with epoxy resin. The bottom of the cell was made 
from Fiberglas-reinforced epoxy resin. Fig. 2 is a photograph 
of the cell in position in the optical assembly. 


B. The Microscope 
The microscope has an objective of 16 millimeters and, 
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Fig. 2. Shadowgraph electrolytic cell. 


when used in conjunction with the filar eyepiece, gave a 
magnification of about 100 times. The filar eyepiece was 
calibrated against a sub-stage micrometer and each filar unit 
was found to be equivalent to 0.00316 + 0.00001 inch. 


C. The Light Source 

A 25-watt “Point-o-Lite” zirconium are served as a point 
light source. The beam of light was made parallel by revers- 
ing the substage lens and obtaining the correct distance rela- 
tionship between the light source, the lens, and the electrolytic 
cell. The barrel of the microscope was emoved and the sub- 
stage lens adjusted until the beam of light became parallel, as 
observed in a darkened room by the Tyndall effect in the 
presence of some smoke. 


D. Current Control Apparatus 

The current source was an R. O. Hull electroplating rectifier 
unit. An Allen-Bradley carbon-pile resistor was used to con- 
trol the current which was measured by a milliammeter. The 
current variation was +0.1 millampere. 


E. Temperature Control Apparatus 

A Wheelco “Ampitrol” was used to control an infrared heat 
lamp positioned to act as an external heat source. The tem- 
perature variation was +1F, 


F. Photographs 


A 4 X 5 camera, with bellows extended 18 inches (lens to 
film), and using Royal Pan Film, was employed for taking 
pictures through the microscope. At f4.5, a 1/10-second ex- 
posure of the cell was taken with the current off, and then 
another 1/10-second exposure was superimposed on the same 
film after the current had been on for one-half minute. The 
film was developed in DK-50 for seven minutes at 68F with 
intermittent agitation. 


G. Apparatus Setup 


The arrangement of the electrolytic cell, light source, and 
microscope on an optical bench, together with the auxiliary 
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Fig. 3. Shadowsraph apparatus 


equipment, is shown in Fig. 3 The stirrer shown in the 
photographs was not used for the results reported in this 


paper 


EXPERIMENTAL 


Two nickel plating solutions were used in this study 
Bath A was a Watts-type solution containing nickel sulfate, 
40 ounces per gallon; nickel chloride, 4 ounces per gallon; 
boric acid, 4 ounces per gallon; and a proprietary wetting 
agent, 0.65 fluid ounce per gallon. Bath B was prepared from 
the same basic solution as Bath A plus the addition of two 
proprietary organic addition agents, one an alkyl sulfonate, 
the other a quaternary ammonium salt. The starting pH of 
each solution was 3.0 


With the light source on, the cell was filled with the correct 


solution and brought to the desired temperature. The edge 


of the cathode was then brought sharply into focus by adjust 
ment of the microscope, and the setting on the filar eyepiece 
was noted. Upon application of the required current density, 
the film thickness was measured on the flat just below the 
notch by the use of the filar eyepiece. The current was 
applied for at least one-half minute to reach a steady state, 
that is, the constant width of the dark band. 


milliamperes provided a current density of 20 amperes per 


Thirteen 
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square foot; 39 milliamperes were required for 60 amperes per 
square foot 

In the experiment designed to measure the effect of current 
density on thickness, the current density was varied from 10 
to 60 amperes per square foot at two temperatures, 100 and 
150F. The effects of temperature were measured over the 
range 80 to 160F at current densities of 20 and 60 amperes per 
square foot. 

In an attempt to show the possible relationship between 
cathode film thickness and the leveling ability of certain 
nickel plating solutions, film thicknesses were measured in the 
notch of the cathode and on the flats on each side of the 
notch (top and bottom). 


RESULTS 

The variation of apparent cathode film thickness with cur- 
rent density, and with temperature, is recorded in Tables I 
and II, respectively. 

In Table [I1, the apparent cathode film thicknesses at the 
flats and valleys of the notched cathode have been tabulated 
to show the effect of type of bath, temperature, and current 
density. The data recorded in Tables I, I and III are the 
results of three different experimental runs. Each thickness 
is the average of three measurements. 
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If the data in Table III are used to calculate the per cent 
increase in film thickness from flat to valley when the current 
density is 60 amperes per square foot, the results obtained are 
shown in Table IV. 

Some representative photographs of the cathode films as 
observed are shown in Fig. 4. The film is the gray area 
between the black cathode and the bright line of the con- 
verged light rays. (Note: The original 90-degree angle on the 
notched cathode has been altered by the plating which has 
taken place in the course of these experiments.) 


CONCLUSIONS 


Based on the above results, it is possible to draw the 
following conclusions: 

1. For both Bath A and Bath B, the apparent cathode film 
thickness is directly proportional to current density and in- 
versely proportional to temperature. 

2. The apparent cathode film thickness in the valley is 
greater for Bath B than for Bath A. 

3. The greatest apparent film thickness is found with Bath 
B in the valley at the low temperature and the high current 
density. 

+. At the current density of 60 amperes per square foot, the 
percentage increase in the apparent cathode film thickness 
from flat to valley for Bath B is about twice that for Bath A. 

5. The greater apparent cathode film thickness formed in 
the valley in the presence of Bath B may be related to the 
leveling ability of this bath. 


DISCUSSION 


The work of Thomas'! has shown that a Watts-type nickel 
bath has zero leveling while a Watts-type bath modified by 
two proprietary addition agents provided positive leveling. 
In addition, it was shown that the leveling ability of the 
bright nickel bath was related to notch depth and angle, to 
solution temperature, and to current density. Consideration 
of the above variables showed that excellent leveling occurred 
on a 90-degree shallow-notched cathode, at low temperature 
and at high current density. The assumption has been made 
in the present study that Bath A is zero leveling while Bath B 
is positive leveling. The greatest apparent cathode film 
thickness was produced by Bath B, in the valley of the 
cathode at the lower temperature and the higher current 
density. These factors parallel the conditions for maximum 
leveling as established by Thomas for the particular pro- 
prietary solution used. 

If it can be assumed that the leveling process is initiated by 
an increase in polarization on the peaks, which in turn can be 
caused by a preferential adsorption of organic addition agents 
on these same peaks, then it appears possible to relate cathode 
film thickness to the leveling phenomenon. Furthermore, it 
must be considered that the very existence of the cathode 
. film depends upon the complicated interplay of the hydro- 
dynamic characteristics of the solution itself, including 
ordinary diffusion and convection phenomena, and the diffu- 
sion brought about by the presence of electric fields. 

At a current density of 20 amperes per square foot, the 
apparent cathode film thickness is less in the valley than on 
the flat. There seems to be no satisfactory explanation for 
this observation. Nevertheless, there may be relatively rapid 
transfer of the organic addition agents through this thinner 
laver to produce a rather uniform polarization of both peaks 


and valleys. Such a condition would not lead to leveling. 
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TABLE I 
APPARENT FILM THICKNESS Vs. 
CURRENT DENSITY 

Current Bath A 

Density 
(Asf) 100F 150F 100F 150F 
10 0.00291 in. 0.00220 i 0.00248 in. 0.00232 i 
20 0.00570 in. 0.00426 i 0.00618 in. 0.00426 i 
30 0.00650 in. 0.00488 i 0.00670 in. 0.00488 1 
40 0.00690 in. 0.00552 1 0.00725 in. 0.00559 i 
50 0.00690 in. 0.00556 i 0.00733 in. 0.00591 3 
60 0.00710 in. 0.00579 0.00764 in. 0.00618 | 


Bath B 





TABLE Il 
APPARENT FILM THICKNESS VS. 
TEMPERATURE 
Bath A Bath B 


Tem- Current Current Current Current 
perature Density 
(°F) 20 Asf 
80 0.00611 in. 
100 0.00587 in. 
120 0.00556 in. 
140 0.00493 in. 


160 0.00433 j 


Density 
60 Asf 
0.00698 in. 
0.00686 in. 
0.00634 in. 
0.00606 in. 
0.00599 in. 


Density 
20 Asf 
0.00634 in. 
0.00618 in. 
0.00540 in. 
0.00457 in. 
0.00410 in. 


Density 
60 Asf 
0.00780 in. 
0.00760 in. 
0.00724 in. 
0.00674 in. 
0.00634 in. 





TABLE Ill 
APPARENT CATHODE FILM THICKNESS 
AT FLAT AND VALLEY 
Bath A (Notch, 0.005 in.) 
Current Density 
20 Asf 
0.00512 i 
0.00366 i 
0.00445 3} 
0.00307 1 


Current Density 
60 Asf 
0.00690 in. 
0.00788 in. 
0.00638 in. 
0.00686 in. 


100F Fiat 
100F Valley 
150F Flat 
150F Valley 


Bath B (Notch, 0.005 in.) 
100F Flat 0.00548 i 
100F Valley 0.00441 i 
150F Flat 0.00445 i 
150F Valley 0.00386 i 


0.00698 in. 
0.00890 in. 
0.00654 in. 
0.00760 in. 





TABLE IV 
INCREASE IN APPARENT CATHODE FILM 
THICKNESS FROM FLAT TO VALLEY AT 
CURRENT DENSITY OF 60 ASF 
Bath Temperature, °F Thickness Increase, Per Cent 
100 14.2 
150 7.5 
100 27.5 
2 


~/ 
150 





In marked contrast, a current density of 60 amperes per 
square foot produces a reversal of apparent cathode film 
thickness leading to a greater thickness in the valley than on 
the flat. Mass transfer may now be more electric field de- 


pendent than convection dependent, and may be intimately 
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(A) 150F, 20 asf 


(B) 150F, 60 asf 


(C) 100F, 60 asf 


Fig. 4. Cathode films on notched cathode 


related to the electrical characteristics of the organic addition 
agents. At this higher current density, there will be a rapid 
decrease in the metal ion concentration near the electrode 
surface. To replenish this deficit of ions, it is necessary for 
the cathode to extend its influence farther out into the bulk 
solution. This results in increased cathode film thickness, and 
under these conditions, there is a slower transfer of the addi- 
tion agents to the valley. Consequently, the lower polariza- 
tion in the valley leads to more metal deposition in this region 
and brings about leveling. 

This description implies that the influence of the electric 
field is different for the addition agents than for the metal 
ions. It is known, for example, that the diffusion of organic 
molecules which are simple dipoles is proportional to the first 
derivative of the electric field strength while the diffusion of 
ions is proportional to the electric field strength itself. Herein 
may be the explanation for the observations which have been 
made in this study. It must be emphasized that these results 
have been obtained for a particular proprietary plating solu- 
tion and they may or may not be extended to cover other 
situations. It is recognized that these phenomena are not 
completely understood, but it is hoped that this work may 


stimulate further investigation along these lines. 
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Fig. 1. Ampere hour meter controlling additions to a 2000-gal 
nickel tank. 





em 


Fig. 2. Chemical salts tank containing nickel sulfate, nickel 
= and sulfuric acid. The pump is below and behind 
the tank. 


AUTOMATIC ADDITIONS OF ALL CHEMICALS 


TO THE NICKEL PLATING BATHS 
by MITCHELL G. OSMAN* 


The manufacturing of phonograph records is dependent on the art of electroforming. Small quantities 
of impurities in the bath can cause variation in the physical properties of the electroformed plate. Also, 
the composition of the solution should be as constant as possible in order to maintain consistent results. 
With an increase in stress, the electroformed deposit pulls away from the part being duplicated resulting 
in deformation of the surface. Some impurities tend to lower the stress. To control impurities, pH, and 
salt concentration more uniformly, automatic addition equipment was developed to add all chemicals to 
the nickel bath. The automatically controlled units, along with the water level control, add all ingredi- 
ents to the plating bath except the anode and the cathode. These are placed in the tank in the conven- 


tional manner. 


I. MANUFACTURING OF PHONOGRAPH RECORDS 


A PHONOGRAPH RECORD begins with the recording of the 
artist’s work. The sound is then transferred to a lacquer 
dise by a recording stylus which cuts the sound waves normal 
to a circular path spiralling in towards the center. Thus 
the grooves of the record disc have been created. In order to 
mold phonograph records a metal negative of the lacquer 
surface is required. The only method at present suitable for 
duplicating the surface down to less than the necessary one 
microinch detail is electroforming. Duplication is done in 
four steps, the final step being the finished product—a phono- 


* Process Engineer, RCA Victor Division, Radio Corporation of America, Indian 
apolis, Indiene 


JULY, 1959 


graph record—preserving in this form the work of great artists 
to be enjoyed by ourselves and generations yet unborn. 

The four steps used in manufacturing phonograph records 
represent one method generally used. There are other pro- 
cesses which are not discussed here. 

The First sTEP is to produce a master or negative part of 
the lacquer disc. A silver film is precipitated on the surface 
by a modification of the process used to silver mirrors. This 
gives an electrically conductive surface from one to three 
millionths of an inch in thickness—the starting point for the 
electroforming process. It is then built up in thickness by 
first plating nickel, then copper, thus forming a laminated 
metallic master which, after separation from the lacquer disc, 
can be used for further duplication. 
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The nickel plate is approximately from three to five mils 
thickness. This is electroformed over the silver deposit, which 
is the base metal. Very close control of the nickel bath must 
be maintained at this point because the silver is loosely held 
onto the lacquer surface. The current density is maintained 
at 20 amperes for 45 minutes. An acid dip and water rinse 
are used just before placing the part into a high speed acid 
copper tank. Electroforming takes place at approximately 110 
amperes per square foot. The desired thickness is 0.025 inches. 
Chis electroformed laminated plate is now separated from the 
lacquer disc. The laminated plate is now called a “master” 
and could be placed in a hydraulic press and used to mold a 
phonograph record. However, because of the large quantity 
of records required, many presses must be in operation simul- 
taneously. Therefore, negatives of this negative master must 
be produced by the process of electroforming. In order to do 
this, metal positives sometimes called “mothers” or molds 
are made. The secOND sTEp in the process is, therefore, the 
production of the mothers and essentially is the same as the 
method for producing the negative masters. It consists of 
treating the surface of the master in order to control adhesion 
and then nickel plating and copper plating by the same process 
described above. These positives or mothers can be played 
and tested for audio defects because they are similar in profile 
to the original lacquer disc. 

In Europe the term “father” and “mother” are used fre- 
quently to denote the master and mold respectively. The 
term “mother” is used because the part can be duplicated 
again and again for electroforming the next generation, 
called stampers. Production of the stampers then is the third 
step in the process. The final and rourTH sTEp is the use of 
the stampers as master dies for molding the final product 


the phonograph record. 


Il. ELECTROFORMING PROBLEMS 
In duplicating the negatives and positives by the process of 
electroforming, little or no adhesion must be maintained. 
If adhesion is too great, the parts cannot be separated and 


are scrapped. If adhesion is insufficient, the internal stresses 


of the deposit will cause the parts to separate prematurely. 


Because there is little or no adhesion, a variation in the in 


Fig. 3. Pump and storage bottle contains additions for con- 
trolling stress and surface tension 





TABLE I 


TYPICAL REPLENISHMENT REQUIREMENTS 
Tank Volume 1430 Gal 


Normal 
Chemical Concentration Addition/amp-hr 

Nickel sulfate 40 0z/gal 0.0042 oz 
Nickel chloride 3.80 0.0004 oz 
Borie Acid 5.25 0.0006 oz 
Sulfuric acid pH 4.0 0220 ml 
Wetting agent 

Duponol 0020 oz 
Stress reliever 

Saccharin 0.0010 grams 


Note: Small amounts of chemical additions are made once per week based on 
analysis since depletion rate is not absolutely linear with ampere hours 





ternal stresses of the deposit will cause parts to be defective. 

The Watts nickel plating bath is considered by most platers 
as a stable solution; however, when this is reviewed from the 
standpoint of record electroforming, it can be quite tempera- 
mental. When a nickel plate is deposited to 0.010 inch or 
thicker over a flat area of 200 square inches having practically 
no adhesion to the starting surface, problems unknown in the 
decorative plating field develop. The newly formed plate 
must not be too adherent to the part being duplicated because 
it must be separated and the original put through the duplicat- 
ing process several times without deterioration of the surface. 

Small quantities of impurities in the bath can cause changes 
in the internal stress of the electroformed plate. With an 
increase in stress the electroformed deposit pulls away from 
the part being duplicated, resulting in deformation of the 
surface. Some of these deformations are described as slipped 
nickel, blisters, double nickel and a few other terms peculiar 
to the record industry. Some impurities tend to lower the 
stress which causes a peculiar deformation called “‘crows feet” 
or “spider web.”’ Actually these defects are localized buckling. 
Therefore, it is extremely important to keep impurities in the 
solution at a constant minimum level. 


Continuous electrolytic purification of the nickel baths has 


Fig. 4. The dry feeder hopper stores and feeds filter aid, boric 
acid and carbon. A small stream of chemicals can be seen drop- 
ping into an electrolytic purification tank, part of a large auto- 
matic plating machine. 
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Fig. 5. Automatic addition flow plan. 


long been used to maintain the metallic impurities at a low 
level. Commerical nickel plating salts are relatively impure. 
Quite often the manual addition of these impure nickel salts 
raised the level of the total impurities to such an extent that 
the electrolytic removal rate was exceeded. As a result, poor 
quality plating was expected for several hours. Sometimes it 
would be necessary to purify the solutions before putting 
the tanks back into production. 


lil. DEVELOPMENT OF AUTOMATIC EQUIPMENT 
FOR ADDITIONS OF ALL CHEMICALS TO THE 
PLATING BATH 


In order to avoid the effect of large additions of salts and a 
consequent large addition of impurities to the nickel bath, 
automatic feeders were developed to control and proportion 
the amount of material to be added to the plating bath. The 
quantity of material added is based on the ampere hours used 
in the plating tank. In this manner the additions are propor- 
tioned to the depletion rate, despite the fluctuation due to a 
variable production rate from shift to shift or day to day. 

Several systems were considered. One was the conventional 
slurry tank. The principal objection to this equipment is its 
well-known maintenance problems caused by clogging of the 
piping with the solid filter aid. For this reason the soluble 
materials were then kept separate from the insoluble material 
to be added to the plating bath. When first testing the 
equipment with the soluble salts, the boric acid solution 
crystallized out and formed a hard mass. The boric acid was 
then put into a dry feeder along with the filter aid. A solution 
tank and pump were used to feed a solution of nickel chloride, 
nickel sulfate and also the sulfuric acid for pH control. A 
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TABLE II 


ALLOWABLE STRESS LIMITS IN 
ELECTROFORMED DEPOSITS 


-4 Residual Stress in deposits measured by Brenner 
Senderoff Contractometer 

Plating Type of Current 

Step Plating Bath Density 

Master Nickel 


Copper 


Stress Limits 


20 asf 4000— 8000 psi 
110 asf 

Mother Nickel 20 asf 1000— 4000 psi 
™~ Copper 110 asf 
Nickel 75 


Stamper 12000-15000 psi 


All internal stress measurements are positive (tensile) measurements. Occasionally 
negative (compressive) stresses occur 

The surface tension is maintained at 37 dynes/centimeter. The limits are + 2 
dynes/centimeter measured on a Cenco-du Neuy Tensiometer. The automatic equip 
ment will maintain the surface tension at + 1 dyne/centimeter 





second small tank and pump were used to maintain the surface 
tension and minimize stress by the addition of a surface active 
material and a stress relieving agent. It was found necessary 
to separate the wetting agent from the chemical salts tank 
because air agitation was used to dissolve the salts and this 
caused excess foaming. 

The major components of the system finally used can be 
seen in Figs. 1, 2, 3 and 4. They consist of three units con- 
trolled by an ampere hour meter. These automatically 
controlled units along with a constant level control add all 
ingredients to the plating bath except the anode and cathode, 
which are placed in the tank in the conventional manner. 
The complete system, The automatic addition flow plan, 
is shown in Fig. 5. Two chemical tanks and one dry feeder 
are controlled by a totalizing ampere hour meter. These units 
are sized so as to hold a 24-hour supply of chemicals at full 
operating loading. The ampere hour meter seen in the upper 
left hand corner is designed to close a circuit and make a 
contact 125 times in 24 hours. The contact in turn energizes 
the timer by means of a guardian relay. This is an interlock- 
ing double relay necessary because of the slow motion of the 
ampere hour meter contacts. The timer determines the 
length of time the pumps and dry feeder operate for each con- 
tact of the ampere hour meter. Thus adjustments in addi- 
tion rates can be made by adjusting the timer or by changing 
the concentration of the stock solutions. The larger chemical 
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tank and pump at the top of the chart feeds a solution of 
A baffle 


is built into the side of the tank and covers the opening to the 


nickel sulphate, nickel chloride and sulphuric acid. 


pump and prevents the salts from entering the pump or 
piping which would prevent the flow of solution. The baffle 
also serves to form a separate compartment for dissolving the 
salts by use of air agitation. The chemicals are added daily. 
This usually requires from five to ten minutes of a laboratory 
technician's time. He fills the hoppers and dissolves the 
salts each day 

The dry feeder seen just above the plating tank feeds the 
boric acid and the filter aid. Difficulty in designing the dry 
feeder was experienced because of the tendency of the diato- 
maceous filter aids to pack and bridge, but with the use of a 
vibrator and worm type feeder the difficulty was overcome. 
There are now satisfactory feeders of this type available in 
the size required for small installations. 

In the center of Fig. 5 there are a proportioning pump and 
a one-gallon tank which store and feed the wetting agent to 
control surface tension and also add a stress relieving agent. 
Originally the wetting agent was put into the large chemical 
tank with the nickel salts but because the air agitation caused 
excess foaming a separate tank for wetting agents is now 
employed 

Last but not least in importance is the level control by which 
deionized water is added to the plating bath. Two types of 
level controls are used: (1) the old float valve which has been 
used for years, and (2) the modern electronic capacitor type of 
control. The manual addition of as much as five gallons of 
water to a 250-gallon tank has many times caused the rejection 
of an entire tank load of metal parts because of the effect on 


the internal stress in the deposit. 
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IV. RESULTS OF AUTOMATIC ADDITIONS 
OF ALL CHEMICALS 


The performance of this equipment with respect to main- 
taining pH, nickel sulfate and nickel chloride can be seen in 
the accompanying charts. The graph in Fig. 6 gives the 
analysis for nickel sulfate. The solid line shows the analysis 
taken for a one-month period with the use of automatic 
controls. The desired concentration of nickel sulfate is 40 
ounces per gallon in this particular plating bath. Ten analyses 
were made during the month and three of these were at the 
desired concentration. The other seven analyses had a range 
of 1.5 ounces per gallon. The dotted line made over approxi- 
mately the same length of time demonstrates how difficult 
it is to maintain the concentration by daily manual additions 
when the production rate is fluctuating. The range here is 
seven ounces per gallon. 

The maintenance of the nickel chloride concentration can be 


seen in Fig. 7. The curve for the automatic additions shows 
that the range for the analyses is 0.1 ounces per gallon and that 
approximately one-third of the analyses were at 3.8 ounces 
per gallon, which is the specification for this particular plating 
solution. The curve for manual additions shows only one 
analysis at the desired concentration, and that the range is 
more than five times that for the automatic additions. 
Maiutaining the pH in the nickel bath is relatively simple 
with the equipment described. Fig. 8 shows a comparison of pH 
manual with automatic additions taken on twelve consecutive 
days. With the latter, the pH shows only one deviation dur- 
ing this period. With the manual additions of acids daily, 
the pH had a range of 0.5 or nearly ten times greater than the 
pH when using automatic additions. Normal addition by the 
automatic equipment maintains copper contamination below 
five milligrams per liter, and iron contamination was below 


ten milligrams per liter. 


Vv. CONCLUSION 

The equipment has been relatively trouble-free. Main 
tenance has been confined primarily to cleaning electrical 
contacts on the relays, ampere hour meters and timers. 

The automatic addition of chemicals to the nickel plating 
bath has made it easy to control stress in the metal deposit 
much closer than was possible previously. The equipment 
described above has achieved, therefore, the objective of less 
fluctuation in the physical properties of the electroformed 
plate by closer control of the plating bath through the control 
of salt concentration, impurities, pH and other factors affect- 


ing stress. 
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A METHOD FOR DETERMINING 
ABRASION RESISTANCE OF THICK ANODIC 
COATINGS ON ALUMINUM 


by BRUCE E. DEAL* 


An abrasive jet apparatus, similar to one designed at the National Bureau of Standards, was used to 
determine abrasion resistance of anodic coatings on aluminum. Abrasion resistance was determined in 
terms of the time required for a stream of abrasive particles under controlled conditions to break through 
the coating. The effects of anodic coating properties (ie, thickness, porosity, hydration, etc) and 
operating variables of the apparatus (ie, gas pressure, abrasion angle, abrasive flow rate, etc) on abrasion 
resistance values were determined. From these experiments, optimum operating conditions were 
established for testing anodic coatings of the thickness range 0.0001 to 0.0050 inches (2.5 to 127.0 
microns). The instrument provides an excellent means of comparing abrasion resistance of anodic 
coatings produced on different alloys with various electrolytes. The method is rapid and simple, and 
reproducibility of = 10 per cent can be obtained. 


INTRODUCTION 
RECENT INVESTIGATIONS in these laboratories have been 
concerned with the structure and physical properties of anodic 


Abrasion testing of organic coatings on metals being carried 
on at the National Bureau of Standards in Washington, 
D. C., using an abrasive jet apparatus, had attractive possi- 
coatings on aluminum. Conventional sulfuric acid coatings bilities. Preliminary evaluations of anodic coatings by the 
and the so-called “hardcoats” have been studied. Hardcoat- Bureau showed a close correlation to data obtained by the 
ing processes! differ from common sulfuric acid anodizing in PEI tester. 


A similar jet abrader was constructed and a series 
that a denser, less porous and thicker aluminum oxide coating 


of tests carried out to standardize and calibrate the instrument. 

can be produced in a given anodizing time. These properties 

make hardcoats quite suitable for applications where an a caatemeaiil a . ’ 

abrasion resistant surface on a light metal is required. DESCRIPTION AND OPERATION OF ABRADER 
Some method of comparing the properties of these special The design of the jet abrasive instrument used in this work 

coatings was necessary. Numerous methods have been was based on one described by Roberts, Crouse and Pizer at 

developed for the measurement of abrasion resistance of the National Bureau of Standards.'' The basic plan repre- 

anodic coatings on aluminum. Among the techniques reported sents an adaptation of the “Airdent”’ drilling equipment.* 

have been those using microhardness testers,? the Taber “industrial Division, S. S. White Dentel Menefecturina Commeny, 10 Eest 40th 

abraser® and a metal knife scratch method.‘ However, the Street, New York 16, New York 

most satisfactory method has been the abrasive impingement 

technique, first carried out on organic coatings by Schuh and 

Kern.’ Edwards® and Arlt’ modified the equipment of Schuh 

and Kern for use on aluminum anodic coatings. Arlt’s work 


formed the basis for the United States ASTM® and British 
Standard® abrasive blast techniques. A related ASTM 
method is the falling sand test,!° which is less accurate than 


the jet abrasive impingement method but simpler and less - , 
expensive. : 
Most of the above tests measure the abrasion resistance 
of the coating by blasting the surface at a definite angle with 
a fine abrasive powder** propelled by compressed air under 
pressure. The abrasion resistance is determined in terms of 
weight of abrasive used or abrasion time. This method best 
represents the wear the anodized product will receive in actual 
service. 
Originally, abrasion tests were carried out in these labora- 
tories with the Taber Abraser or the Procelain Enamel 
Institute Abrasion Tester, both slow, laborious methods of 
abrasion testing. A more rapid, less complicated process for 
this type of measurement was needed. 
*Research Chemist, Finishing Branch, Department of Metallurgical Research, Kaiser 


Aluminum and Chemical Corporation, Spokane 69, Washington Fig. 1. Abrasive jet apperatus. Not pictured ere abrasive 
**Carborundum No. 180 silicon carbide or Alundum No. 190 aluminum oxide. chamber and other auxiliary equipment 


JULY, 1959 823 





A complete description of the instrument including recent 
modifications is available in papers by Roberts and co- 
workers." @ 

Briefly, this method measures abrasion resistance in terms 
of the time required for a controlled abrasive jet stream to 
break through the coating to the base metal. Abrasive 
powder* is propelled from a vibrating storage chamber under 
controlled gas pressure (after sifting through a row of holes 
in the bottom of the chamber) and blasts through a right- 
angle nozzle onto the coating being tested. The “break- 
through” endpoint is determined visually, and abrasion 
resistance is expressed in seconds. Usually a minimum of 
five tests or spots are required for each determination. 
Specific abrasion resistance is defined as total abrasion time 
per unit thickness, and in the case of anodic coatings is 
expressed in seconds per mil (0.001 inch). 


Several operating conditions must be specified for the jet 


abrader, depending on the system being tested. These 
include gas pressure, abrasion angle (angle of the abrasive 


jet stream to the surface of the coating), nozzle to coating 


*Aluminum Oxide 
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Fig. 3. Relationship between abrasion angle ‘‘O"’ and abrasion 
resistance of anodic coating. Coating was a hardcoat on 5005 
alloy, having a thickness of 1.60 mils (0.0016 inches). Other 
abrasion testing conditions were 50 psi COs gas pressure and 
0.40 inch nozzle tip to coating distance 
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Fig. 2. Typical example of 
progression (left to right) of 
et action on anodic coating 
hird from left is considered 
correct endpoint. 6x 


distance, and hopper sifting hole size. The standardization 
of the jet abrader for testing anodic coatings involved the 
determination of the effect of operating conditions upon 
abrasion resistance values, in order that optimum operating 
conditions might be selected. 

In some cases it was difficult to distinguish between coating 
and base aluminum (depending on the alloy and anodizing 
process). The use of a 20 power measuring microscope 
improved considerably the reproducibility of endpoint 
determination. 

It was found that the most uniform rate of abrasive flow 
occurred during the first few seconds of abrading. Therefore, 
the practice was adopted to abrade on a single spot for only 
four seconds, switch off the abrader, switch it on and abrade 
for another four seconds, and so on until the endpoint was 
obtained.* A notable improvement of reproducibility was 
noted after this cycling procedure was used for thicker coatings. 

The jet abrader, which we constructed after the design of 
Roberts and co-workers, is shown in Fig. 1. Since the photo 
was taken, a rack and pinion mechanism has been added to 
the microscope for more rapid focusing on panels of different 
thicknesses. An example of a typical progression of a ““break- 
through” is shown in Fig. 2. The chief consideration of the 
operator is to decide what spot diameter will constitute the 


endpoint. 


EFFECT OF OPERATING VARIABLES 

Angle of Jet Stream to Coating 

Initial experiments on anodic coatings showed that abrasion 
at a 90° angle resulted in the shortest “break-through” time 
for a specific sample and that the time increased as the angle 
was decreased. Roberts" found a longer abrasion time at 
90° than at 45° but this was undoubtedly due to the resiliency 
of the organic coatings he tested. With anodic coatings, the 
main factor determining abrasion time is the vertical energy 
or velocity component of the jet stream on the surface. 

Various angles were tried and an optimum value appeared 
to be 60°, at 50 pounds per square inch (psi) CO: pressure 
with a nozzle to coating distance of 0.40 inch (1.02 cm). 
Angles too much greater than 60° resulted in “break-through” 
times too short to distinguish among coatings of varying 
thicknesses. On the other hand, abrasion times when abrad- 
ing was done at angles of 45° or Jess were not as reproducible 
as the times at a 60° abrasion angle. The 60° angle allowed 
an abrasion time of about two seconds per mil (0.001 inch) 
of coating thickness. 

*Optimum operating conditions chosen, as discussed in the next section, result ir 
abrasion times of about two seconds per mil (0.001 inch) of coating thickness. There 


fore, tor most coatings up to four mils, it is necessary to switch the instrument off and 
back on only once during a test 
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Fig. 4. Relationship between COs gas pressure “P’’ and 
abrasion resistance of anodic coating. Coating was a hardcoat on 
5005 alloy, having a thickness of 1.60 mils (0.0016 inches). 
Other abrasion testing conditions were 60° abrasion angle and 
0.40 inch nozzle tip to coating distance. 


To determine the exact relationship of angle to abrasion 
time, abrasion experiments were carried out on a standard 
anodic coating at angles from 45° to 90°. From the equation: 


ke 


(Sin 6)" 
where: t = abrasion time per spot in seconds 

ke = a constant 

© = jet stream-coating angle 

n = a constant, 
ks was determined for various values of n. Sin © was used 
since it is the factor required to calculate the vertical, down- 
ward component of the total energy of particles striking 
against the coating surface (See Appendix A). A plot of 

1 

abrasion time against (Fig. 3) indicates that ky is 
(Sin 6)? 
constant for n 


CO, Gas Pressure 

The effect of gas (CO.) pressure on abrasion time was similar 
to that found by Roberts." A gage pressure of 50 psi CO, 
resulted in the most reproducible data for anodic coating 
testing. 
From the equation: 


k, 


P 
where: t abrasion time per spot in seconds 
k, a constant 
P = CO, pressure in psi 
n a constant 
for CO, pressure of 30 to 60 psi, k, was found to be constant 
when n = 1. Fig. 4 shows this relationship, where k, is 


represented by the slope. 
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Nozzle to Coating Distance 


In agreement with Roberts’ findings for organic coatings, 
a distance of 0.40 inch from the nozzle tip to the sample 
(0.60 inch from the nozzle housing) was satisfactory for anodic 
coatings. A 0.10 inch change in nozzle to coating distance, 
caused a corresponding change of abrasion time of 0.70 
sec/spot in 2.0 seconds total abrasion time. If reproducibility 
of + 0.1 sec/spot was to be obtained in 2.0 secondstotal time 
(+ 5.0 per cent), up to 0.015 inch variation in nozzle to coating 
distance could be allowed. There was no difficulty in control- 
ling the distance within this tolerance. 
The equation: 

t = k,f(d) 
where: t abrasion time per spot in seconds 
k, = a constant 
f(d) some function of nozzle to coating 
distance 

was used to compare several functions of distance. It was not 
known whether distance should be measured from the tip (d) 
or from the housing (d + 0.2). Results indicated that 
(d + 0.2)* provides the most constant relationship, with 
(d)* and (d) next best. Roberts obtained the (d) dependence" 
and attributed it to the direct relationship between (d) and 
the diameter of the abraded area. This might be the case, 
but it is likewise true that (d)*/or (d + 0.2)*] is proportional 
to the abraded area itself. A plot of abrasion time versus 
(d + 0.2)? is presented in Fig. 5. A possible explanation 
supporting the dependence of abrasion time on some function 
of (d)? is given in Appendix A. 


Construction of Abrasive Chamber 


Abrasive flow rate was dependent on the size of the holes 
in the storage chamber through which the abrasive sifted. 
Hole size could be varied by changing a removable plate. 
The first tests used holes 0.0135 inch in diameter. However, 
these failed to give satisfactory results and the holes were 
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Fig. 5. Relationship between nozzle tip to coating distance 
d'’ and abrasion resistance of anodic coating. Coating was a 
hardcoat on 5005 alloy, having a thickness of 1.60 mils (0.0016 
inches). Other abrasion testing conditions were 60° abrasion 
angle and 50 psi COs pressure 
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Fig. 6. Relationship between abrasion resistance and anodic 
coating thickness. Coatings are hardcoats on 1100 alloy 


increased to a 0.0200 inch diameter size. These allowed an 
abrasive flow at 50 psi CO, of 8-12 g/min, measured in 
approximately 4-second intervals. Results using this size of 
sifting holes were such an improvement that no further 
attempts were made to change the hole size. 

Roberts reported" that the level of abrasive in the storage 
chamber had marked influence on abrasion time. This effect 
was verified by our experiments. Attempts were made to 
obtain a definite relationship between abrasive level and 
abrasion resistance, but results were too erratic. Generally, 
if a coating exhibited a specific abrasion resistance of 1.25 
with a full hopper, the value would increase to 2.00 or more 
as the abrasive level dropped to one-half the original. For 
this reason, following Roberts’ procedure, a standard coating 
was introduced for calibration purposes. Thus any errors in 
abrasion time caused by abrasive level variations or other 


factors could be corrected. 


Anodic Coating Properties 

Several properties of aluminum anodic coatings influence 
total or specific abrasion resistance. These include thickness, 
apparent density or porosity, nature of seal, degree of hydra- 
tion and chemical composition (i.e., 13 per cent SO, from sul- 
furie electrolyte, 3 per cent (COOH), from oxalic electro- 
lyte, ete.) 

Coating thickness, of course, affects total abrasion re- 
sistance and is used directly in calculating specific abrasion 
resistance. Figure 6 shows a direct linear relationship be- 
tween total abrasion resistance and coating thickness, in the 
range 0-3 mils, for one particular alloy, 1100. These values 
are for a series of hardcoats anodized for various times. 

The porous structure of an anodic coating undoubtedly 
determines to a large extent its abrasion resistance. Specific 
abrasion resistances and apparent coating densities are 
plotted in Fig. 7 for a number of anodic coatings—both con- 
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ventional and hardcoats, and representing several alloys. The 
good straight-line relationship demonstrates that abrasion 
resistance is directly proportional to apparent coating density. 
The sealing process, the humidity, and the length of time 
since preparation influence abrasion resistance of anodic 
coatings.’:%.™ Experiments have shown the abrasion re- 
sistance of sealed hardcoats to drop to 50-70 per cent of the 
unsealed value (below 50 per cent in the case of 2024 alloy). 
It is for this reason that hardcoats are not normally sealed. 
Lesser effects have been noted due to atmospheric humidity 
variations. An aged coating will have a lower abrasion re- 
sistance than when freshly prepared. These effects are 
believed to be caused by the formation of a hydrated alumi- 
num oxide, which is less resistant to abrasion than is an- 
hydrous Al,O;. The anodizing conditions and the type of 
electrolyte in which the anodic coating was produced will 
naturally result in some difference in coating structure and 
composition, and therefore, in abrasion resistance. 


CONCLUSIONS 


A relationship between coating abrasion resistance and 
several operating variables can be expressed by the equation: 
K y pd? f(L, R) 
t CS 
P (Sin 6)? 
where: t = abrasion time per spot 
y = coating thickness 
p = apparent coating density 
d = nozzle to coating distance 
P = CO; pressure 
© = jet stream — coating angle 
f(L, R) = function of abrasive level L in hopper and 
abrasive flow rate R from hopper 
K =a constant which includes such factors as 
degree of hydration, type of coating, ete. 

A non-linearity constant might be added to the equation, 
although this factor was found to be unimportant when 
abrading in four second intervals. It can be seen that there 
are three major influences upon abrasion time: 

(1) nature of coating—y, p 

(2) hopper conditions—f(L, R), and 

(3) other operating conditions—d, P, 0. 
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Fig. 7. Relationship between specific abrasion resistance and 
apparent anodic coating density. Coatings represent several 
alloys and both conventional and hardcoats. 
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Theoretical considerations of some of these abrasion variables 
are presented in Appendix A. 

Optimum conditions for determining abrasion resistance of 
anodic coatings by the jet abrader were found to be: 

Angle of jet stream to coating surface 60° 

CO: gas pressure 50 psi 
0.40 inch 
Use standard anodic coating to calibrate abrader (standard 


Nozzle tip to coating distance 


kept in desiccator when not in use). 

Abrade on any one spot in 4-second intervals. 

Use measuring microscope (~20 power) for endpoint 
determination. 

If the above conditions are followed, the jet abrader can 
be quite useful in determining abrasion resistance of anodic 
coatings—“hardcoats” in particular. It is a rapid and 
accurate method of comparing coatings on different alloys, 
those produced by different processes, or those produced 
using different process conditions. The instrument is quite 
versatile; flat, round or irregularly shaped objects can be 
tested. 
experiments to be about +5 per cent. 


Reproducibility of results has been found in these 


It would be impossible to correlate directly the results ob- 
tained by use of this instrument with the performance of 
anodic coatings in each of the countless number of applica- 
tions in which they are used, but its simplicity and rapidity 
of operation make it a valuable tool in evaluating anodic 
coatings. The main improvement which might be made on 
the instrument would be the construction of an abrasive 
storage chamber capable of producing a uniform rate of flow 
during operating periods from one second to infinity. This 
would eliminate the need of abrading in 4-second intervals, 
as well as the frequent calibrations required due to abrasive 
level change. Also, it would allow direct comparisons from 
one jet abrader to another without extensive standardization. 
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APPENDIX A 
The inverse relationships, as found in this work, of (Sin 6)? 
and P with abrasion time can be understood from a considera- 
tion of the forces involved when abrasive particles strike the 
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coating surface. The abrasion time is inversely proportional 
to kinetic energy of the jet stream: 


ky 
t = = 
K.E. 
where: t = abrasion time 
k; = constant 
We know that kinetic energy is proportional to mv*, where 
m mass of the material and v is its velocity. Therefore: 
ks 
t 
mv* 


But if the abrasive stream is at an angle, only a vertical com- 
ponent is actually involved in the abrasion action. Thus: 


v? = y* (Sin 6)? 
where: v = vertical component of gas velocity 
vy = overall gas velocity 


6 = angle of jet stream to coating surface 
Hence: 
k» 


my? (Sin 6)? 
But we also know from Bernoulli's equation for flow through 
a tube that pressure drop is proportional to my*. Therefore: 


k 


P(Sin 6)? 
which represents the relationship found experimentally among 
abrasion time, CO» pressure and abrasion angle (Figures 3 
and 4). 

Supporting evidence for the relationships found experi- 
mentally between abrasion time t and coating thickness y, 
coating density p, and nozzle to coating distance d follows. 
The relationship found was: 

t ki py @ 
Abrasion area A is proportional to the square of nozzle to 
coating distance d so we can further state that: 

t=kspy A 
But the product of density, thickness, and area is equal to 
weight or mass. Therefore: 

t k; M 
Thus total abrasion resistance is therefore proportional to the 
mass of Al.O; which is removed by the action of the abrasive 


jet stream. This dependence is logical and helps corroborate 


the experimental findings. 
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ELECTROPLATED ELECTRICAL CONNECTIONS AND 
IMPROVED THROUGH HOLE PRINTED WIRING’ 


by EDWARD B. MURPHY** 


Utilizing a temporary copper oxide film on a metal imbedment or conductor strip, excellent bonds can 
be realized between a deposited printed wiring strip on a dielectric material and the metal imbedment 


or conductor. 


A REQUIREMENT FOR AN ELECTROPLATED CONNECTION for an 
encapsulated module containing a number of electronic 
components arose recently. These components were mounted 
vertically in a cube of dielectric material. The copper com- 
ponent leads appeared in a prescribed location on two surfaces. 
(Figs. l and 2) 

Repeated efforts to use the standard procedure to produce 
a printed wiring circuit on the dielectric surface through 
which the leads passed would not suffice. Although a good 
bond resulted between the chemically-reduced metal film 
and the dielectric surface, a non-adherent scum developed on 
the copper lead surface of the imbedded wire or, at best, a 
poorly adherent product was produced. 

It appeared necessary to change the character of the copper 
lead surface to overcome this poor bonding phenomenon. 
Electroplating techniques at this stage would be difficult 
because of the isolated state of each lead. Several immersion 
processes were considered, such as, electroless nickel, immer- 
sion gold and tin. In the presence of the protecting film 
provided by these processes, the subsequent chemically- 
deposited conducting film for metallizing the dielectric 
adhered to the treated copper lead without scumming. On 
testing, however, the bond was peelable and had a value of 
3-5 lb/in wide peel. 

The next coating technique was to oxidize the copper leads 
to black cupric oxide. The oxidation was performed by using 
an alkaline chlorite oxidizing salt preparation.= By following 
the prescribed techniques for chemically-depositing copper 
onto a dielectricfTt, no scumming was evident, and a practically 
unpeelable bond between the copper lead and the printed 
wiring conductor resulted. This printed wiring conductor is 
obtained by electroplating 1-2 mils of copper from an acid 
copper plating solution and then the conductor is produced 
by standard photo-resist etching techniques. 

What we attempt to test is the type of bond between this 
conductor and the metallic imbedment, i.e., the component 
lead. The results have been impressive. The weakest bond, 
and the only one peelable, was calculated to be 600 Ib/in wide 
peel. All other specimens were unpeelable. The test pro- 
cedure used was a modified Jacquet method, as described by 
Linford and Venkateswarlu.?. These gentlemen used the test 
to determine the effect of copper oxide on the bond strength 
of a nickel deposit. Essentially, it consisted of electroplating 
a 60 mil thick tab 5 mm wide and peeling. The test specimen 
was 50 by 30 mm; twenty mm of one end received a graphitic 


* The work reported here was performed at Lincoln Laboratory, a technical center 
perated by Massachusetts Institute of Technology with the joint support of the 
Army, Navy and Air Force, under contract 
** Stall Member, Massachusetts Institute of Technology, Lincoln Laboratory, Lex 
ington, Massachusetts 
t Ebonol C, manufactured by Enthone, Inc., New Haven, Conn 
tt Shipley Chemical Co., Wellesley, Mass 
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coating so that the peel could be started. It was this tab that 
was gripped in the Tinius Olsen tensile tester and a graduated 
load applied. Additionally, tensile tests have been made 
and indicate bonds superior to soft solder. Copper rods 
with a diameter of */1¢ in. were treated with oxidizing salts, 
metallized and electroplated. Their ends were soft-soldered 
together. A tensile load was applied and all specimens broke 
at the solder interface (approximately 5000 psi). (Fig. 3) 

The stoichiometry involved is an oxidation and reduction 
phenomenon. The cupric oxide on the copper lead surface 
is thoroughly reduced to the metal by two reducing agents. 
One reducing reaction occurs in an acid solution of stannous 
chloride, which is a sensitizer for depositing metal (metal- 
lizing) onto dielectric materials. The further reduction 
takes place in an alkaline copper-sulfate formaldehyde solu- 
tion. 

When the test specimen is to be metallized, it is immersed 
in the sensitizer solution and a two-fold function takes place. 
Stannous ions (Sn**) are adsorbed onto the surface of the 
dielectric, and the mild reducing agent, stannous chloride 
(SnCl,), reduces the cupric oxide. The electrochemical values, 
i.e., the standard state oxidation potentials and the free en- 
ergy, indicate that the reduction of the cupric ion to copper 
metal is the most favorable reaction. The stannous ion is 
oxidized to stannic. X-ray diffraction measurements and 
eclor changes from the processing steps indicate the presence 
of some cuprous compounds, such as the chloride and oxide, 
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SOLID DIELECTRIC MATERIAL 





b OXIDIZE EXPOSED COPPER LEADS OF — 
COMPONENTS 


¢ METALIZE BY CHEMICALLY REDUCING 
COPPER FROM SOLUTION AND ELECTROPLATE 





@ TREAT AS CONVENTIONAL PRINTED WIRING 


Fig. 1. Electroplated electrical connection 
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Fig. 2. Printed wiring with plated connections 


after the stannous chloride step. This reaction is verified by 
Latimer in the following data: 
Cu + Cut* = 2Cut K = 1.0 x 10° 

and it is stated that in the presence of ions or molecules that 
form stable complex ions with cuprous, this equilibrium is 
shifted far to the right. After the treatment with stannous 
chloride sensitizer, the specimen is immersed in an activating 
solution, dilute palladium or gold chloride solution (1 g/l). 
Palladium or gold ions are reduced to metal in the pores of 
the dielectric by the stannous ions and act as a catalyst in 
the following solution reduction of copper. 

As to the reaction that takes place in the actual metallizing 
solution, the following seems probable, as indicated by 
Latimer’ 


Standard 
Potential 
E° 
alkaline 
Cut+ + 2e Cu —0.224 
alkalin 


é e 
HCHO = HCOO- 1.14 

The free energy for this overall reaction calculates over 60 
K cal and indicates a spontaneous or natural tendency to 
occur as written. It is interesting to note that the oxidation 
potential for formaldehyde in an acid medium is only one 
hundredth (1/100) the value in the alkaline medium. In the 
above reaction, the cupric ion is chelated to prevent its 
precipitation as a hydroxide in the alkaline medium. The 
metallizing reaction is essentially a Fehlings-type reaction 
used in organic chemistry as a qualitative test for the presence 
of the aldehyde group.‘ 

The excellence of the bond is attributed to the co-reaction 
of the two reduced copper nuclei; one from the oxide and the 
other from solution. This co-reduction brings about an 
intimacy that yields both a chemical as well as mechanical 
bond. (Fig. 4) 

Applying this oxide coppering technique to more con- 
ventional printed wiring practices, an improved through-hole 
printed wiring product can be realized. The advantages will 
be evident from the following outline of steps and the schema- 
tic, Fig. 5. 


1. Pre-punch a 1-0z copper-clad laminate with the required 
hole pattern. 

2. Oxidize the copper-clad surfaces. 

3. Metallize the ID of the “through hole” with the sensi- 
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Fig. 3. Tensile specimens 


tizer, activator and reducer solutions. 

4. Electroplate with acid copper both the clad surface as 
well as the metallized “‘through hole” areas. A deposit 
of about 1 mil will bring the 1-oz copper clad to a 2-o0z 
copper thickness. These deposits will act as an integral 
foil, both on the surface as well as through the holes. 

5. Silk screen, or apply a photo sensitive acid resist, and 
solder electroplate the desired circuitry. 

6. Etch in chromic acid, or its equivalent. 

There are modifications of these steps, but the significant 

feature is incorporated—the chemically deposited copper 

becomes an integral part of the initial copper clad. An 
obvious alternative to the above sequence is to apply the 
resist immediately after chemical metallizing. (Switch Step 

4 with Step 5.) A copper flash can suffice and solder electro- 

plate used directly. Patently, this will cut down etching time. 
Three outstanding points are: 

1) There is no interruption of conductor from the copper- 
clad surface to the electroplate in the ID of the hole. 


£ 
+] 


There is no abrasive cleaning necessary to remove the 
undesirable by-products of the copper metallizing step. 
Usually, if the oxide is not included, the copper-on- 
copper is poorly adherent and, at best, must be removed. 
This is especially true when a dip soldering treatment 
is to be included and where the heat can cause blistering. 


~ 


It is not inconsistent to consider that the clad laminate 
suppliers could supply a preoxidized foil. Some people 
have used the oxide on the adherent side to improve 
their dielectric to copper foil bond because of the 
polar nature of the copper oxide which improves ad- 
hesion. 

With additional experiments it may be possible to work the 
oxidizing treatment in with one of the pre-dip solutions. 
There are, no doubt, other and, perhaps, superior oxidants 
that should be evaluated. Blending with the predips appears 
to be the next most logical step. 

In addition to these two applications discussed here, it is 
planned to utilize this bonding technique for interconnection 
between miniature components as well as modules. Minia- 
turization soldering iron techniques are usually too cumber- 
some. Two advantages which should be noted are: 

1) This bond can take place without any significant heat- 
ing. Temperature sensitive components can be joined 
readily. 

2) The bond appears to be unaffected by temperatures up 

to 400F. (The highest tested in this case.) 
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AES RESEARCH PROJECT NO. 13 


THE NATURE, CAUSE AND EFFECT 
OF THE 
POROSITY IN ELECTRODEPOSITS 


lll. MICROSCOPIC DETECTION OF POROSITY 


by FIELDING OGBURN and D. W. ERNST * 


A new technique called “‘parallel sectioning’’ was used for investigating the porosity of nickel 
electrodeposits. Some of the coating is polished off in a layer parallel to the basis metal. After taking 
a photomicrograph of this area, another layer of metal is removed. This procedure is continued until the 
basis metal has been reached. It is possible to construct a three-dimensional model of the coating. 
Various pore types are listed and illustrative photomicrographs are given. 


INTRODUCTION 

THE DETECTION OF PoROsITY in plated coatings has received 
a good deal of attention. Thon and Addison,' Project 6 of the 
American Electroplaters’ Society, published a critical review 
of the literature on the porosity of plated coatings. Much of 
their review deals with the detection of porosity. Subse- 
quently, Thon? introduced techniques for measuring the gas 
permeability of detached coatings; Ogburn and Benderly® 
described a method of photographing pores in detached foils; 
and Ogburn and Hilkert* and Wolff, Henderson, and Eisler® 
used radiographic techniques. 

The detection of pores with the microscope seems to have 
received very little attention. The general attitude of most 
people in the field, including the authors, is illustrated by a 
quotation®: “In hundreds of metallographic cross-sections of 
nickel deposits examined over a course of years at magnifica- 
tions from 100 to 500 diameters not one pore had been en- 


* Chemistry Division, Naticnal Bureau of Standards, Washington, D. C., Project 
Director and Research Associate respectively of AES Research Project No. 13 
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countered which could be recognized as such, ...” The 
reason for this failure is not hard to understand. Most pores 
in nickel deposits have diameters of less than 0.001 inch. The 
chances of sectioning such a small tube parallel to its axis 
must be very slight. If it is not sectioned parallel to its axis, 
only a dot or oval would be seen. Even if it is sectioned 
properly, there is the added possibility that the contours will 
be distorted by polishing and etching. 

In the past we have looked for a pore cut parallel to its 
axis and have always failed. A section perpendicular to the 
axis of the pore, parallel to the basis metal, would be much 
more likely to cut a pore. A series of such cuts through one 
specimen should allow one to follow a pore from top to bot- 
tom. This approach was tried and led to some interesting 
observations. 


PARALLEL SECTIONING 
The coating is polished parallel to the basis metal and a 
pore then appears as a small dot. It can easily be seen at 
400x magnification if it is larger than 0.05 mil (1.2u) in diam- 
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Fig. 1. (400 X) Photomicrographs obtained by parallel sectioning of a nickel deposit. Three types of “‘pores’’ can be seen: continuous 
(A), dead end (B), and bridged (C). A is small (0.08 mil) near the surface becoming larger (0.3 mil) as the basis metal is approached. B 
extends approximately 24 of the way into the deposit. C starts at the basis metal and extends up into the deposit. The deposit was plated 
on shim steel and was 0.26 mil thick. The number in the lower left-hand corner represents the thickness of the deposit. 


eter. It is possible to confuse a pore, seen as a dot, with 
surface defects introduced during the polishing operation. 
This difficulty is minimized by polishing away another layer 
of metal and re-examining the area. The dot, if it is a pore, 
will appear at the same location. If a dot appears in two or 
more successive parallel sections, it can be considered to be a 
real discontinuity in the coating. Fig. 1 is a series of photo- 
micrographs taken of the same area at four stages during 
parallel sectioning of a Watts nickel deposit. 


TECHNIQUES FOR PARALLEL SECTIONING 

Mounting foils or thin flat specimens for parallel sectioning 
requires a technique somewhat different than for cross sec- 
tioning. A method of anchoring the thinner specimens in the 
mounting material is needed to prevent its being dislodged 
during the polishing operation. Gluing or soldering the 
specimen to a larger piece of metal before mounting is satis- 
factory. Attached coatings may be studied by electrodeposit- 
ing the coating directly on the head of a bolt and mounting 


the entire bolt. Mounting material was either “Lucite” or 
“Bakelite”. 
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Levigated Alumina was used to polish the coating. Occa- 
sionally it was advantageous to precede the polishing with 600 
grit silicon carbide. The polished surface was etched to 
remove disturbed metal and to bring out any possible struc- 
ture that may be present. A number of etchants were tried, 
but Carapellas reagent* was found to be the most satisfactory. 
It was determined that pits introduced into the sample during 
the polishing operation can be eliminated to a large extent 
by controlling the polishing procedure. 

To follow pores by parallel sectioning, it is necessary to 
locate the same area on each successive section. One method 
is to inscribe reference lines on the specimen but since these 
are at least partially removed during the polishing operation, 
a pantograph attachment was found to be more convenient. 
It was mounted on a stationary platform which encircled the 
moving stage of the metallograph. The main swivel point was 
located on this platform, and the second swivel point was 
located on the metallograph’s moving stage. The third point 
extended over the stationary platform and consisted of a pin 


* Ferric chloride 5 gm., conc. HCI 2 ml, Ethyl alcohol 98 mi 
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which was used to make an indentation on a piece of graph 
paper. Movement of the stage caused a threefold displace- 
ment of the pin. The specimen was held on the stage in a 
fixed position and could be returned to this position after each 
polishing step. By placing the pantograph pin back on the 
original spot, quick and positive location of an area was 


assured. 


ot 
SNICKE 





BASIS METAL 











Fig. 2. Schematic diagram illustrating various pore types. From 
left to right: dead-end pore, void, continuous pore, bridged 
pore, and a combination of a bridged and dead-end pore con- 
nected by a small channel. 


TYPES OF PORES 
The parallel sectioning technique was first used with nickel 
foils to follow pores that were identified by their ability to 
transmit light. The method was then used to examine nickel 
and nickel-chromium coatings on steel. 
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The types of pores or defects found in the Watts nickel 
coatings are pits (dead-end pores), cavities (enclosed pores), 
continuous pores, and bridged pores. Fig. 2 is a schematic 
diagram of the various pore types. Three of the types can be 
seen in Fig. 1. At the upper right, (A) is a continuous pore 
which has a diameter of 0.08 mil (24) at the surface and 0.3 
mil (7.54) near the basis metal. Located at the middle far 
left (B) is a group of pits which were started in the upper third 
of the deposit. Two bridged pores may be seen in the lower 
center at (C). 

Since our observations were rather limited, little can be 
said about the relative frequency of each type of pore; how- 
ever, because each of the four types was found with very little 
effort it would appear that they are about equally prevalent. 


CONCLUSIONS 
The method of successive parallel sectioning offers a new 
means of examining metallic coatings. With it one can deter- 
mine the size and shape of pores or other defects that are diffi- 
cult to cross section. It should also be useful for investigating 
the damage done to coatings by atmospheric corrosion. 
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LEAD ANODES FOR CHROMIUM PLATING 


by HENRY R. FRIEDBERG* 


THROUGH THE YEARS, many attempts have been made to 
improve the efficiency and boost the throwing power of anodes 
in chromic acid plating baths. Attention has centered princi- 
pally around development of new shapes. Formerly, rec- 
tangular anodes with multiple edges, such as sawtooth and 
ribbed configurations, were extensively used. Recently, 
round anodes have come into widespread use. Theoretically, 
it had been felt that rectangular anodes have the disadvantage 
of an inactive backside, whereas, in contrast, a round anode 
has a surface which is active around the entire circumference. 
It would appear that a round anode with a 100 per cent active 
surface would require less tank voltage to carry a given current 
through the bath than an anode with dead spots and chromate 
film build-up. Conversely, it would appear that higher cur- 
rents could be used without undue heat-up in a round anode. 

In spite of considerable discussion, however, there has long 
been a general lack of scientifically-obtained data about this 
and other factors affecting the properties of lead anodes. 
Because of this, an investigation was conducted under con- 
trolled laboratory conditions. The results are set forth below. 


CONDUCTIVITY 
The lead anode must carry the current into the chromium 
plating bath. Lead is a poor conductor; taking the conductiv- 
ity of electrolytic copper as 100, cast copper has a conductivity 
of 45-50 (depending on impurities) and lead has a conductiv- 
ity of only 7.71. These relative figures must be considered in 
the construction of anodes, as we will show. 


HOOKS 


Contact between the anode and the bus bar is usually made 
through a copper hook. The difference in conductivity be- 
tween copper and lead, and the manufacturing process used to 
attach the hook to the anode proper, are principal causes for 
many of the problems found in some types of anodes. 

Most anodes are produced by dipping the lower portion of 
the cast copper hook into lead alloy to give it a lead coating. 
It is then placed in a mold and lead is cast around the “tinned” 
portion. This assembly is then burned to the anode. Certain 
difficulties are inherent in anodes produced in this manner. 

Between the time that the hook is dipped into lead alloy and 
its being placed in the mold, the lead-coated hook will cool and 
its surface will oxidize, weakening the subsequent bond with 
cast lead. Difficulty arises from the difference in conductivity 
between the cast copper hook, the relatively porous cast lead 
and the high density extruded lead which makes up the anode 
proper. As current travels through the hook and cast lead 
into the anode, resistance builds up which leads to heating. 
The copper expands, along with the cast lead. However, upon 
cooling, the copper will contract but the lead, having a weak 
bond, may not. Thus, a small gap is formed, allowing oxida- 
tion to take place. On anodes of this type the extruded 


* Technical Director, The Frank L. Crobaugh Company, Cleveland, Ohio 
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portion is usually joined to the cast lead at the solution level. 
Consequently, there is a point of high resistance at this point. 
Fig. 1 is a photograph of the cross section of a cast-lead-over- 
copper-hook of an anode after use. The poor adhesion of lead 
to copper and general void areas are clearly shown. 

Fig. 2 is a photograph of the cross section of a hook homo- 
geneously burned into the extruded lead anode using a flux 
especially developed for this purpose. The homogeneous 
lead burned over the hook has the same density as the extruded 
lead. It will be noted in the photograph that there is a perfect 
bond between copper and lead; no gaps or voids are evident. 
This particular section was cut from an anode which had been 
in use more than two years. 


SURFACE FILM 

A brown film of lead peroxide (PbO) will form on the sur- 
face of a good anode which has been properly prepared before 
use. This film is important because it furthers reoxidation of 
the trivalent chromium in the bath. However, if there are 
areas on the anode which are inactive or dead, a yellow film of 
lead chromate (PbCrQ,) isformed. This film must be removed 
to restore the anode to active service. 


SHAPE 

Tests were conducted to determine the differences, if any, 
between round anodes and rectangular anodes having multiple 
edges. In these tests, six hollow round lead anodes, 2 in. in 
diameter, were placed in an experimental plating tank, three 
on each side of the cathode. A polished steel panel, which 
had previously been nickel plated, was held in a panel rack 
and served as the cathode. The total tank current was ad- 
justed to 450 amperes and the voltage necessary to maintain 
this current was recorded throughout the 90-minute plating 
period. 

The detailed test conditions are shown in Fig. 3; the curves 


resulting when the voltages were plotted are shown in Fig. 4. 
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It will be noted approximately 6 per cent more voltage was 


required to maintain the chosen amperage with the flat 
anodes than with the round, despite the fact that the flat 
anodes contained 7 per cent more area and thus should have 
required a lower potential! 

These data were of necessity obtained over a relatively 
short test period, and new anodes were used for each test. If 
such a test were to be conducted over a long period of time and 
under simulated production conditions, where the anodes are 
alternately.in active use and idle in the tank, film build-up 
would occur on the inactive backsides of the flat anodes, 
reducing the effective area and, it can be assumed, increasing 
the voltage difference between the two types of anodes. 

Because the round anode has a 100 per cent active surface 
there is less chance of building up undesirable films which 
would result in increased resistance. Thus, higher currents 
can be used without undue heating. A round anode with a 
homogeneously burned-in hook would represent the desirable 
type. 


ROUND ANODES: HOLLOW vs SOLID 


\s plating installations get larger and the length of anodes 


used increases (notably as in some of the automotive plants), 


Fig. 2. Homogeneous lead burned over copper hook. 2X 
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TEST CONDITIONS 
Round Anode Flat Anode 


Anodes 2 in. dia. 3 in. wide, ribbed 
Anode length 

(effective) 19 in. 17 in. 
Anode area 
Cathode 


Cathode size 


716.3 sq in. 767.3 sq. in. 
steel panel 


2034 by 103% in. 


steel panel 
2036 by 103% in. 
Cathode area 
panel only 423 sq in. 423 sq in. 
with rack 543 543 
Ratio anodes to 
cathodes 1.32:1 1.37:1 
Ampere hours 675 675 
Total tank current 450 amp 450 amp 
Tank voltage 
(after stabilization) 





Fig. 3. 


weight of the lead anode becomes an important factor. As a 
result, a trend towards the use of hollow round anodes has 
developed. With a 1% in. diameter hollow round anode, the 
savings in weight amounts to about 25 per cent over a round 
solid anode of the same dimensions. With a 2 in. diameter 
anode, the reduction in weight is around 40 per cent. Thus, 
not only is handling facilitated, but shipping costs are reduced. 

However, the question naturally arises as to what difference 
there might be in current-carrying capacity between the solid 
and hollow anodes in a chromium plating bath. To answer 
that question the following experiment was conducted: 

The two types of anodes were placed in the tank under 
identical conditions, so that at any given voltage, the total 
current through the system will indicate overall differences in 
current characteristics between the two anodes. Plating 
chromium on the cathode for a set length of time at a set 
current, the weight of chromium deposited, assuming 100 per 
cent efficiency, can be calculated. The weight increase of the 
cathode allows actual efficiency to be calculated. Then, by 
sectioning the cathode at intervals from the solution level 
down to the bottom, actual chromium deposited can be 
determined for each area and, based on actual and theoretical 
current efficiencies, the distribution of current on the anode 


can be approximated. 











Fig. 4. Potential required to obtain equal current. 














—_ 


nae 


‘solution level % ia 


4" distance 


ial 


Pb anode 
Cu cathode | 


30" 


rubber lined tank 














3" 











Anodes Cathodes 
(a) 2" Dia. Lead - Solid 2" wide x .024" thick 
) 2" Dia. Lead - Hollow Copper Strip - Nickel Plated 
pe 


Plating Solution: 


Concentration: 
Chromic Acid Bath @120°F 


45 ounces per gallon CrO3 
Plating Conditions: 
(a) Volts: 5 (b) Volts: 5 
Amps: 143 Amps: 142 
Time: 120 minutes Time: 120 minutes 
CD: 2.4 amp/in CD: 2.4 amp/in 


Fig. 5. Tank Arrangement 


Fig. 5 shows the tank arrangement and plating conditions 
for the test. Fig. 6 is a graph of total weight of chromium 
deposited along the length of the cathodes. Fig. 7 plots the 
total weight of chromium deposited per square inch of cathode 
area along the cathode’s centerline, disregarding the normal 
build-up along the edges. Fig. 8 shows the calculations used 
for the test. 

It can be seen that, essentially, there is no difference between 
the hollow and the solid lead anodes under normal plating 
conditions. 


Round anodes, solid or hollow, are also used extensively for 


[he x a 





tt 


Fig. 6. Total weight of chromium deposited, including built- 
ip edges Theoretical weight of chromium deposited per 
square inch under test conditions = 100 per cent. 
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Fig. 7. Total weight of chromium deposited per square inch 
cathode area (Along centerline of cathode—disregarding 
edges.) 


hard chromium plating and for applications where conforming 
anodes are needed, such as the inside of cylinders. Here, again, 





CALCULATIONS 
Lead Anodes 
Solid Hollow 
Tank voltage jv Sv 
Current 143 amp 142 amp 
Time 2 hr 2 hr 
Total ampere hours 286 284 
Theoretical weight chromium 
(100% efficiency) 92.378 g 91.732 g 
Actual weight chromium 13.11 g 13.60 g 
Actual efficiency 14.2% 14.8% 
Effective cathode area 56.62 sq in. 
0.231 g 


56.12 sq in. 


Actual deposit per sq in. 0.243 g 





Fig. 8. 


uniform conductivity is of prime importance and a properly 
constructed anode will help greatly in producing a good plated 
product. 


CONCLUSIONS 

It has been demonstrated that the shape and the type of 
construction of a lead anode have an important bearing on the 
performance of the anode in the chromium plating bath. 
Good contact between the copper hook and the anode proper, 
by such means as homogeneous lead burning, and avoidance 
of dead spots or dead areas on the anode, are some of the 
factors which improve performance of the anode and thereby 
improve or produce a better plated part. 
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For extra aids 
in cutting 
plating rejects... 





ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 FIELD SERVICE MEN » OVER 160 MATERIALS 





Stop spots, add sparkle to plated parts 
with Oakite RINSITE in final rinse 


Just a little Oakite Rinsite in the final rinse 
after plating cuts rejects due to water spotting 
and staining. How? Rinsite “thins out” the 
rinse water, makcs it drain more quickly, more 
completely. 

While it leaves no drops to cause stains or 
tarnish. . . it does leave a thin, non-oily, in- 
visible film that not only gives plated parts 
extra sparkle, but also protects against in- 
door rust. 

Rinsite does a remarkable job in cold, hard 
rinse water. If you do tumbling operations, add 
Rinsite to the rinse and see how metal parts 
retain their newly-achieved gleam. 


This liquid rinsing aid is just one of a line 


of Oakite materials to help avoid plating re- 
jects. There are hard-working pre-cleaners . . . 
precision electro-cleaners for various metals. 
If you’re interested in results, ask Oakite. Send 
today for Bulletin F-9822. Oakite Products, 
Inc., 40 Rector Street, New York 6, N. Y. 


it PAYS to ask Oakite 


"eins 
years’ leadership in industrial cleaning 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A 721. 
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Report of 1958 Activities 


COMMITTEE B-7 


AMERICAN SOCIETY FOR TESTING MATERIALS 


by R. F. HAFER 


Reynolds Metals Company 


AES Liaison with Committee B-7 


Subcommittee 1 on Aluminum and Alum 
num Alloy Ingots (D. L 


man) revised the Standard Specification 


LAVELLE, chair- 


for Aluminum for Use in Iron and Steel 
Manufacture B37-57 


to specifying inspection at the point at 


to delete reference 


which material is received: and revised the 
Standard Specification for Aluminum-Base 
Allovs in Ingot Form for Sand Castings 
Die Castings, and Permanent Mold Cast 

mas B1L79-58) to add 995A with conduc 

tivity requirements; to delete SCO4A and 
SCo1B, and add SC64D to replace them; 
und to delete reference to specifying in 
pection at the pomt at which material is 
received. The revisions in these specifica 


tions are in Appendix | of the report of 
Committee B-7 to AST Ml 


Suhbeommitlee Il or 
Castings (D. 1 
vised = the 


\iuminum Alloy 
Cotwew., chairman) re 
Dentative 
Aluminuim-Base Alloy 
826-5871) to add the 
F and -T71 for 


higher temperature 


Specification for 
Sand Castings 
idditional tempers 
SGT0A; to delete the 
irtificial aging treat 
ment and add a melting range for ZCB8LA 
und to delete reference to specifying in 
pection at the point at which material is 
ed: and revised the Tentative Speci 
cation for Aluminum-Base Alloy Perma 
nent Mold Castings (B108-581 to add 
new alle SCSIB and SGT0B (the high 
purity grades of SCSIA and SG7TO0A) in 
tha Pol additional 
tempers -F and -T71 for SG70A; to add 
i melting range for ZC81B: and to delete 


to specifying inspection at the 


temper ind the 


reterence 
point at which material is received. The 
revisions in these specifications are in 
Appendix | of the report of Committee 
B-7 to ASTM 
The subcommittee cooperated in de 
velopment of ISO Recommendation No 
on Detinition and Classification of 
Composition of Aluminum Alloy Castings, 
balloted on by 


which is now being 


ISsoO/;TCTY 


Subcommittee 111 on Wrought Aluminum 
and Wrought Aluminum Alloys (H. D 
Vionscn, chairman; R. A. Hanns, secre 
tary) prepared the new Tentative Specifi- 

ition for Aluminum-Alloy Pipe for Gas 


und Oil Transmission and Distribution 


838 


Piping Systems and revised the following 
15 tentative specifications 


Tentative Specifications for: 
Aluminum-Alloy Sheet and Plate (B209- 
58T) to delete the beryllium limit and re- 
duce the copper limit for GM51A (5456); 
to add the -0, -H32, and -H34 tempers 
for GMALA (5083 
elongation and tensile strength for Clad 
CS41A-0 (Alclad 2014-0); to add minimum 
yield strength requirements for MIA-H16 
3003-H16), MGILA-H36 (3004-H36), 
GIA-H36 (5050-H36), and GR20A-H36 
5052-H36); to thickness 


increments for tensile requirements; to 


sheet; to correct the 


revise some 
exempt the manufacturer from conducting 
bend tests; and to delete reference to 
specifying inspection at the point at which 
material is received 

Aluminum-Alloy Drawn Seamless 
B210-581 to add the -HI16 
MIA (3003), and the -H36 
MGIILA (3004), GIA (5050), 


5052), all with minimum 


Pubes 
temper for 
temper for 
and GR20A 
vield strength requirements; to add mini- 
mum wall thickness dimensions for tensile 
requirements for some alloys and tempers; 
and to delete reference to specifying in- 
spection at the point at which material 
is received 

Aluminum-Alloy Bars, Rods, and Wire 
B211-58T) to add MILA (3003) in the -0 
and -H112 tempers, and GRA (5154 
in the -0, -H112, and -F tempers; and to 
delete reference to specifying inspection at 
the point at which material is received. 

Aluminum-Alloy Extruded Bars, Rods, 
and Shapes (B221-58T), Aluminum-Alloy 
Extruded Tubes (B235-58T), and Alumi- 
num-Alloy Standard Structural Shapes, 
Rolled or Extruded (B308-58T), to delete 
the beryllium limit and reduce the copper 
limit for GM51A (5456); and to delete 
reference to specifying inspection at the 
point at which material is received. 

Aluminum-Alloy (B241-58T) to 
delete the beryllium limit and reduce the 
copper limit for GM51A 
the outside diameter and wall thickness 


Pipe 
5456); to revise 
tolerances for Schedules 5 and 10 pipe; 
and to delete reference to specifying in- 
spection at the point at which material 


is received. 


Aluminum-Alloy Drawn Seamless 
Tubes for Heat Ex- 
changers (B234-58T), Aluminum Bars for 
Electrical Purposes (B236-58T), Alumi- 
num-Alloy Die (B247-58T), 
Aluminum-Alloy Drawn Seamless Coiled 


Condensers and 


Forgings 


Tubes for Special Purpose Applications 
(B307-58T), Aluminum-Alloy Round 
Welded Tubes (B313-58T), Aluminum- 
Alloy Rivet and Cold Heading Wire and 
Rods (B316-58T), Extruded Aluminum- 
Alloy Bars, Rods, Pipe, and Structural 
Shapes for Electrical Purposes (B317-58T), 
and Type A and Type B Aluminum-Alloy 
Drawn Annealed Seamless Coiled Tubes 
(B318-58T) to delete reference to specify- 
ing inspection at the point at which 
material is received. 

The subcommittee has a task group 
developing a Tentative Specification for 
Aluminum Foil for Capacitors, and a task 
group working on a major revision of the 
Tentative Specification for Extruded Alu- 
minum-Alloy Bars, Rods, Pipe, and Struc- 
tural Shapes for Electrical 
B317). 


The subcommittee assisted in the de- 


Purposes 


velopment of a new Tentative Specifica- 
tion for Aluminum-Alloy Welding Fittings 
as a participating member of a special co- 
ordinating committee comprising repre- 
sentatives of Committees B-2, B-5 and 
B-7. 

Subcommittee 1\) on Magnesium and 
Viagnesium Alloys, Cast and Wrought 
(A. A. Moore, chairman; Mas. H. B. 
Comstock, secretary) revised the follow- 
ing 7 standard specifications. Revision 
contained in Appendix of Committee B-7 
report to ASTM. 

Magnesium-Base Alloy Sand Castings 
B80-58) to add new alloy KIA in the -F 
temper, and to delete reference to specify- 
whic h 


ing inspection at the point at 


material is received. 

Magnesium-Base Alloy Sheet and Plate 
B90-58) to add new alloys ZE10A in the 
-0 and -H24 tempers, and HM21A in the 
-T8 temper; to add limits for zine, copper, 
and nickel for HK31LA; to revise the tensile 
AZ31B and add tensile 
requirements for HK31A_ plate; and to 


delete reference to specifying inspection at 


requirements for 


the point at which material is received. 


Magnesium-Base Alloy Forgings (B91- 


58), Magnesium-Base Alloys in Ingot 


Form for Sand Castings, Die Castings, and 
Permanent Mold Castings (B93-58), Mag- 
nesium-Base Alloy Bars, Rods, and Shapes 
(BLO7-58), Magnesium-Base Alloy Perma- 
nent Mold Castings (B199-58), and Mag- 
nesium-Base Alloy Extruded Tubes (B217- 
58) to delete reference to specifying in- 
spection at the point at which material is 
received. 

A task group is considering composition 
limits for high purity magnesium for 
nuclear applications. 


(Continued on page 849) 
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ELECTROPLATING 
PROJECT WINS 
FOR YOUNG 
SCIENTIST 


A 17-year-old New Jersey high school 
student, Lee Congdon, won first place in 
the chemistry division at the North Jersey 
Science-Mathematics Fair, an annual New 
Jersey institution sponsored by Fairleigh 
Dickinson University. Thirty-one high 
schools and 200 students participated in 
the science-mathematics fair held at Tea- 
neck, N. J., the early part of April. 

Young Congdon’s accomplishment was 
brought to the attention of PLatine by 
Mrs. William O. (Ruebe Proctor) Preston, 
the daughter of Charles Henry Proctor, 
the founder of AES. 

Lee Congdon attends Hanover Park 
High School, Hanover, N. J., where a 
course is offered in Research Science. As 
the name implies, it is a research course 
in which a student with the ability and 
interest may pursue a project of his choice. 
Recommendations of past science instruc- 
tors are necessary for admission. Congdon 
is a member of this class of seven students. 
The consultant and advisor is Kendrick 
McCall, BA, MA, 


Sciences. 


chairman of the 


“It was my task this past summer to 
choose a_ project,”” Lee Congdon told 
PLatinc. “Since | have intense interest 
in physics and chemistry, and plan to 
make my vocation in either of these fields, 
I wanted my project to encompass both 
these sciences. After considerable search 
and elimination, electroplating was my 
choice. 

“My first step was background reading 
My lack 
of basic electrical theory, offered at the 
end of physics in the senior year, was one 


in magazines, texts, papers etc. 


of my primary concerns. One might say 
I lacked the knowledge but possessed the 
drive. I started on my own, and even- 
tually | was well enough versed in vhe 
basic theory to begin construction of the 
precleaning and plating units. Inciden- 
tally, most of my chemicals were ordered 
from a company through appropriations 
from the school.” 

Toward the end of October he began to 


accumulate the necessary equipment. 
The physics lab provided Heathkit multi- 
meters, rheostat, transformer-rectifier and 
probes. The beakers, gas bottles, stands, 
funnel etc. were borrowed from the chem- 
istry lab. He procured the tank, heater, 
cathodes and copper anodes, braces and 


other miscellaneous equipment. 
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Lee Congdon and the small-scale electroplating plant which won first place in its division 


at the North Jersey Science-Mathematics Fair. 


The cleaning apparatus, utilizing tri- 
chorethylene is shown at the left in the 
above picture, and is of young Congdon’s 
own design. 

“The object to be cleaned,” explained 
the youthful researcher, “is suspended 
from a rubber covered steel ring in the 
inverted gas bottle and subjected to a 
vapor bath of trichlorethylene. The 
emulsified impurities and condensed tri- 
chlorethylene are then dripped off into the 
filter paper and recovered in a container 
at the bottom. 


is carried on under a vacuum hood because 


Naturally this operation 


of the poisonous nature of the cleaner. 

“My bath was an ordinary tropical fish 
tank; the sealer used was stable to my 
A regulated fish tank heater 
provided heat. 


solutions. 


“For my anode material I chose copper 
as a representative metal, experimenting 
with variables such as temperature, cur- 
rent density, agitation, electrode area, and 
solution composition. Eventually | found 
that I could achieve a very rapid strong 
plate (250 mils in about 100 hours—0.5 
amp at 1.1 volts) in a relatively short 
time. My bath consisted of 200 g of 
CuSO, /liter, 28 g¢ of H,SO,/liter, and dis- 
tilled water. No additional agents were 
used. 

“I did run into a deceiving metal after 
plating a number of forks and spoons. 
This metal was Cerbine, an alloy procured 
by one of my class members from his 
father at Bell Labs, Whippany. None of 
us knew what this alloy consisted of. My 
job was to plate this Cerbine in the form 
of a nozzle for this classmate’s project on 
The Cer- 


bine, with a low melting point was to be 


the Supersonic Wind Tunnel. 


melted out leaving the copper nozzle. Be- 
cause of the placement of its constituents 
on the Electromotive Series, this alloy 
was quite inactive; the copper in the bath 


replaced one of the metals in the Cerbine. 


Because of this I could not get an adherent 
After a little 
found that alternate 
submersion of the alloy in the bath for 
about five-minute stretches and washing 
in water eventually built up a thin base 
coat without current. 


plate, only a black sludge. 
experimenting, I 


Later, the rest of 
the desired copper thickness was plated 
on in the normal manner and eventnally 
the Cerbine melted out and the nozzle 
polished. 

“At this point, toward the end of Febru- 
ary, my plates were strong and very 
acceptable.” 

It was then that he began preparations 
for the North Jersey Science-Mathematics 
Fair. This occupied most of his time un- 
til April 3, 4 and 5, the fair dates. The 
project placed first in the chemistry divi- 
sion and he won a $20 self-contained 
bunsen burner, aside from a pin, certifi- 
cate, and the recognition. In his division, 
there were about 30 other entries from the 
northern half of New Jersey. At the show, 
he actually plated a number of articles. 

Since the fair, he has been studying the 
methods for making nonconductors con- 
ductive, and he is ready to begin plating 
in his small-scale tank. 

Speaking of himself, he said, “I am a 
member of the National Honor Society 


I belong to the yearbook art staff, and am 


art editor of the school newspaper, TRrap. 


My hobbies involve work in the sciences, 
such as electroplating, art service of all 
types and roller skating. I am looking 
forward to the state competition in skat- 
ing and hope this will eventually lead to 
national competition. My average of B+ 
for my high school career, representing five 
majors each year, has brought me accept- 
ance to both the University of Rochester 
and Stevens Institute of Technology in 
Hoboken. 


science curriculuia, and plan to enter this 


I have chosen Stevens, and the 


coming September.” 
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It is a pleasure to send greetings to the members of American Electroplaters’ 
Society assembled in their Golden Jubilee convention. 

Your Society’s contributions to science and technology are well known in 
our land and abroad. In celebrating its half-century of service to your 
industry, it is most fitting that you also include programs symbolizing con- 
structive research and trade relations with those engaged in allied arts 


overseas. 
I am delighted to add best wishes for a memorable convention. 


Dwicut D. EISENHOWER 
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Ralph D. Wysong 





t President See 
Dr. W. Andrew Wesley Chester G. Borlet 
First Vice President Second Vice President 


1959-1960 
NATIONAL OFFICERS 


Elected at the GOLDEN JUBILEE CONVENTION meeting of the Supreme Society, June 18, Ralph D. W ysong, Stude- 
baker-Packard Corporation, South Bend, Indiana succeeded Herberth E. Head, Chrysler Corporation, as National 
President of the American Electroplaters’ Society, Ine. 


The Supreme Society also etected Dr. W. Andrew Wesley, International Nickel Co., First Vice President; Chester 
G. Borlet, Grand Rapids Brass Co., Second Vice President and Manuel Ben, Research Laboratories, General 
Motors Corporation, Third Vice President. 

Mr. Head will serve on the Executive Board as immediate Past President and John P. Nichols continues as National 


Executive Secretary. 


To these, PLATING extends its congratulations and its best wishes for effective and resultful tenure. 





ms 
Manuel Ben Herberth E. Head John P. Nichols 
Third Vice President Past President Executive Secretary 
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Arthur W. Logozz0 


LOGOZZO, SWIFT 
ELEVATED TO AES 
HONORARY MEMBERSHIP 

To the select circle of AES Honorary 
Members now reduced by death to a choice 
dozen, the Supreme Society, at its Annual 
Meeting held during the GoLpen JUBILEE 
ConvENTION, elected two bright additions 
to that Past 
Arthur W. Logozzo of Hartford, Connecti- 
cut and Past President George P. Swift 
of Boston 

Championed for consideration by the 
AES's Hartford and Boston Branches and 
selected by the Society's Honorary Mem- 
Past 
dents Logozzo and Swift were ratified by 
rhey 


nominated at the Supreme Society meeting 


galaxy, namely President 


bership Awards Committee, Presi- 


the Executive Board were then 
and both were elected 

Each was supported in his nomination 
by a distinguished record of AES service. 
President of the Nutmeg Chrome Corpora- 
tion, Mr. Logozzo was National President 
in 1949-1950. A Boston Consultant, Dr. 
Swift headed the Society in 1953-1954. 





Dr. George P. Swift 
842 





“7 
; 
, 


- 
’ 


Re 2 MOL ee MO ee MO 


wer 


: 





s WH OG 


COC DOWNS 


WS? 


FOTW 


CWO DOW OG 


A. KENNETH GRAHAM 


A. Kennera Granam was born in Philadelphia, December 25, 1896. He 
Upon graduating from the Central High School in 
1915, he was awarded a City scholarship to the University of Pennsylvania. He 
graduated with a degree of BS in chemical engineering in June 1919, after having 
served ten months in 1918 with the U.S. Marines in World War I. 

He then worked in the research department of the Scovill Mfg. Co., Water- 
During this time he met and worked with George B. 
This was the beginning of a life-long friendship. 
this association that Dr. Graham became interested in electroplating and 


attended the public schools. 


bury, Conn. for two years. 
Hogaboom. 


decided to specialize in this field. 

Since there was no modern text on 
plating until Blum and Hogaboom 
published their book in 1923, Dr. 
Graham decided the best way to learn 
about plating was to work at it. This 
he did as a plater’s helper from 
October 1920 until July 1921—first at 
the Hartford Sterling Co., Philadel- 
phia, and then at the Welsbach Co., 
Gloucester, N. J. 

The summer of 1921 Dr. Graham 
studied metallography at Columbia 
University. This was followed by five 
years in the graduate school of the 
University of Pennsylvania, during 
which time he served as Instructor in 
Chemistry and completed work lead- 
ing to a technical degree of ChE and 
graduate degrees of MS and PhD. 

After a six-month with an 
ulcer, Dr. Graham delivered his first 


bout 


paper before the AES at the conven- 
1926, for 
which he later received a medal award. 


tion in Newark in June 

He then joined the Hanson-Van 
Winkle Company of Newark, N. J. 
and became associated with George 
Hogaboom for the second time. He 
installed a laboratory at Newark and 
later at Matawan, N. 
Hanson company joined with Mun- 


J., when the 
ning. During this period the simpli- 
fied methods of analysis for plating 
baths were developed, the course for 
platers was first offered, the standard 
solutions for analyses were made avail- 
able for pleters, and the zinc-alu- 
minum anode, which later became 
patented, was developed. 

Starting in the fall of 1928, Dr. 
Graham has held the following posi- 
tions. 

University of 

Philadelphia, Pa., 

Assistant 


Pennsylvania, 
Instructor and 
Chemical 
1928 to 


Professor in 
Engineering, September 
February 1937. 

A. Kenneth Graham & Associ- 
ates, Jenkintown, Pa., Consulting 


: 
, 


’ » e Ye 


e 
PRE BR* 2 


PRY 


It was through 


Engineer, July 1936 to June 1942. 

War Production Board, Wash- 
ington, D. C., Plating Consultant 
and Deputy Chief, Products 
Branch, Conservation 
June 1942 to June 1943. 

Houdaille-Hershey Corp., Deca- 
tur, Ill., Director of Research and 
Development, Garfield Division, 
June 1943 to August 1944. Graham, 
Crowley & Associates, Inc., (later 
becoming Graham, Savage & As- 
Inc.), Jenkintown, Pa., 

President, September 1944 to date. 

Dr. Graham joined the Newark 
Branch of the AES in 1926. In 1928, |¢ 
he transferred to the Philadelphia 
Branch. He organized and taught the 
first chemistry class for the Philadel- 
phia Branch of the AES. He has won 
three gold medal awards for papers 
from the AES. He served as Execu- 
tive Secretary of the Society from 
1945 to 1951, during which time the 
monthly 





Division, | ¢ 


sociates, 





publication was changed 
from the small size Monruary Re- 
VIEW to the of |* 
Piatinc. He was elected an Honor- 
ary Member of the Philadelphia 
Branch in 1957. 

He is also a member of the Institute 
of Metal Finishing, ASTM, ACs, 
AIChE, Association of Consulting 
Chemists and Chemical 
Inc., and The 
ciety. 





present format 


Engineers, 
Electrochemical So- 


He has been active on com- 





mittees of most of these societies and 
served as manager and vice president 
of The Electrochemical Society for 
eleven years. 

He has published over forty techni- 
cal papers, obtained several patents, 
Modern 
ACS 
Monograph on Copper by Butts, and 


contributed chapters to 


Electroplating by Gray, the 


2 
: 


the Electroplating Engineering Hand- 
book, for which he also served as |) 
Editor-in-Chief. 
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DR. A. KENNETH GRAHAM AWARDED 
AES’s HIGHEST SCIENTIFIC HONOR 


American Electroplaters’ Society, Inc. 
(AES) climaxing its Firerrera ANNIVER- 
SARY Observance with a massive five-day 
GoLpEN JuBILEE Convention and Indus- 
trial Finishing Exposition, including the 
Fifth International Conference on Electro- 
deposition and Metal Finishing, held in 
Detroit, Michigan, June 15-19, 1959, also 
ATS 
Award, the So- 
It selected 
for that coveted award, the distinguished 
scientist, Dr. A. Kenneth 
Jenkintown, Pennsylvania, president of 
& Associates of that 


named the second winner of its 


Scientific Achievement 


ciety’s highest scientific honor. 
Graham of 


Graham, Savage 


city. 





Dr. William Blum 


BLUM FEATURED 
SPEAKER OF INTER- 

NATIONAL CONFERENCE 

Dr. William Blum, first AES Scientific 
Achievement Award winner, delivered the 
first “William Blum Lecture,” 
of the 
launching the 


a feature 
JuBILEE CONVENTION, 
AES’s International Con- 


ference on Electrodeposition and Metal 


(AOLDEN 


Finishing in the Grand Ballroom, Statler- 
Hilton Hotel, Detroit, Monday, June 15, 
1959. 


the lecture by the awarding to him of a 


He was honored immediately after 


handsome Scroll plus a $500 honorarium 
by National President Herberth E. Head 
in behalf of a grateful and admiring AES. 
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The selection of Dr. Graham as the 
second winner of that honor was an- 
nounced to the vast audience attending the 
Grand Opening Session of the GoLpEN 
JusiLEE CONVENTION held in the Grand 
Ballroom of Detroit's Statler-Hilton Hotel, 
Monday morning, June 15. The report 
was made by Dr. Abner Brenner of the 
National Bureau of Standards, chairman 
of the Selection Committee, itself com- 
posed of well-known scientists, namely 
Myron B. Diggin, Dr. Russel E. Harr, 
Dr. Edward A. Parker, Dr. Louis Weis- 
berg and Dr. Samuel Heiman. 

Among those present at that meeting 
was Dr. William Blum, who as the first 
winner cf the same Award, delivered the 
first “William Blum Lecture” 
overflow audience at the Opening Session 


before an 


of the Fifth International Conference on 
Klectrodeposition and Metal Finishing in 
the Statler-Hilton Ballroom 
same afternoon. 

Dr. Graham, like Dr. 
selection by his 


that very 


Blum, 


“decade-plus” 


earned 
accom- 
plishments in advancing the theory and 
practice of electroplating, metal finishing 
and allied arts; in raising the quality of its 
processes and products, and in enhancing 
the dignity and status of the profession. 
He was nominated for the Award by the 





Dr. D. G. Foulke 





Dr. Walter R. Meyer 








Dr. A. Kenneth Graham 
Second Winner 
AES Scientific Achievement 
Award 


Philadelphia Branch, AES’s second oldest 
Branch that in 1960 will be 


celebrating its own Golden Anniversary. 


chartered 


deliver the second 
AKS's 


held in Los 


Dr. Graham will 
“William Blum 
Annual Convention to be 
Angeles in 1960. 


a $500 honorarium and other 


Lecture” at the 


He will receive a scroll, 
attendant 
honors. 





John J. Dale 


THREE AES MEMBERS RECEIVE 
AWARDS OF MERIT 


Awarded by the Executive Board for meritorious service to the American Electro- 


platers’ Society, the Board voted its Award of Merit during the GoLpEN JUBILEE to 
three AES valiants, namely John Dale of Australia, Dr. Walter R. Meyer and Dr. D. 


Gardner Foulke 


The presentation was made by National President Herberth E. Head 


at the Second Business Session of the Supreme Society held at the GoLpEN JUBILEE 


ConvENTION, Thursday, June 18, 1959. 
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HAPPENINGS AT THE GOLDEN JUBILEE CONVENTION 


Detroit, Michigan, Sunday and Monday, June 14-15 


(1 & 2) First registrants pour in on Sunday. (3) Early arrivals chatting in the ballroom foyer. (4) The Credentials Committee meets with the 
Executive Board on Sunday. Left to right, Dr. W. Andrew Wesley, 2nd vice president; Francis T. Eddy, past president; John P.Nichols, 
national executive secretary; Herberth E. Head, president; Cleveland F. Nixon and Dr. George P. Swift of Credentials Committee; Ralph D. 
Wysong, 1st vice president; Chester G. Borlet, third vice president. (5) Meeting of the Honorary Membership Committee, |. to r., Leslie 
L. Diveley, Louis W. Gagnon, Charles C. Conley and Kenneth M. Huston. (6) The Golden Jubilee Get-To-Gether Party. (7) Huge audi- 
ence at the Grand opening of the Golden Jubilee Convention. (8) President Head; Keynote Speaker Irving A. Duffy, vice president, 
Ford Motor Co.; and Joseph Gurski, Ford Motor. (9) Dr. T. P. Hoar, president, Institute of Metal Finishing, London; John P. Nichols; 
Herberth E. Head; Michigan Lieutenant Governor John B. Swainson; Convention General Chairman Wright W. Wilson. (10) Winners of 
the Paper Awards, |. to r., Dr. Edward B. Saubestre, Enthone, Inc., recipient of two awards; Dr. Abraham M. Max, Radio Corp. of America; 
Donald R. Millage and Wilbur E. Hague, Udylite Research Corp. (11) The Lieutenant Governor greets the conventioneers. (12) International 
audience standing for the National Anthems. (13) Branch Secretaries luncheon. (14) Editorial Board in session. (15) President Head 
conducting first business session on Monday morning. (16) Audience at the first Educational Session. (17) Dr. William Blum, seated; 
Dr. T. P. Hoar, at microphone; and Walter L. Pinner, at the opening of the Fifth International Conference. (18) Dr. William Blum first 
winner of the Scientific Achievement Award, delivering the first William Blum Lecture. (19 & 20) Scenes at the AES Golden Jubilee 
Open House, sponsored by the MFSA. (21) Order of Past Presidents business meeting. (22) Past Presidents dinner. (23) PLATING 
readies its exhibit at the Golden Jubilee Lounge at the Artillery Armory. (24) Another view of the Monday Business meeting of the 
Supreme Society. (25, 26 & 27) Shots of the AES Golden Jubilee Lounge prior to the official opening of the Exposition. 
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George J. Hetz Tony Stabile Earl W. Arnold 


LOS ANGELES CONVENTION TARGETED TO DRAW LARGE AES AUDIENCE TO WEST COAST 


Three decades ago, growing AES pushed beyond the Rockies and penetrated the Pacific Coast with a Branch chartered in Los 
Angeles, California, then a municipality of slightly over a million population. In midsummer 1960, AES will return to that bustling 
community and, with its livewire Los Angeles Branch as Host, will conduct its 47th Annual Convention at the Statler Hotel of that 
city, first AES Convention ever held on our nation’s Far Western frontier. 

Los Angeles is a metropolis of many traits, attributes, facilities and attractions qualifying it as an outstanding site for a large Society 
Convention. Distance and travel expense, however, are drawbacks. 

So as to justify the long cross-country migration of the AES family, the Los Angeles Branch is preparing the type of Convention 
that will attract large audience regardless of distance. 

With dates set for July 24-28 so as to enable families to travel during vacation time, the main appeal of the Convention is being 
beamed to the mission of the AES, namely educational enrichment. Educational Sessions are being planned of such quality and appeal 
as to warrant distant travel. Sightseeing, plant tours, entertainment, fellowship events are being targeted to round out an attractive 
Convention package—a worthy follower in '60 of AES’s Gotpen JuBILEE CoNnVENTION of °59. 

General Convention Chairman is Tony J. Stabile with Branch President George J. Hetz as Co-Chairman. Earl W. Arnold is 
Host Branch Educational Chairman 











STRONG REPLACEMENTS NAMED TO 
AES’s BUSY COMMITTEES 


To man AES standing Boards and Committees for three-year terms effective 
with the First Business Session of the Supreme Society held during the recent 
Gotpen JusiLee Convention, the Executive Board appointed these AES 
stalwarts 

EDITORIAL BOARD 
Dr. Henry L. Kellner, Dr. Joseph V. Petrocelli, Dr. Edward B 
Saubestre and Earl W. Arnold (1 year 





Photograph courtesy of Plating Management 


SAL NOVELLI NAMED 
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EDUCATIONAL COMMITTEE 


To be appointed 


HONORARY MEMBERSHIP AWARD COMMITTEE 


Anthony P. Julius, Dr. Samuel Heiman 


VEMBERSHIP COMMITTEE: 


Myron Browning, John J. Bunsic, George W. Taylor 


PUBLICATIONS COMMITTEE 
Francis T. Eddy, W. Wallace Sellers, Paul A. Waalkes 


PUBLIC RELATIONS COMMITTEE: 
Robert M. Norton, Kenneth C. Riefsteck, Eugene Roth 


RESEARCH COMMITTEE: 


Richard A. Fellows, Edward J. Kubis, Dr. Harold J. Wiesner 
SCIENTIFIC ACHIEVEMENT AWARD COMMITTEE: 


Dr. Henry B. Linford, Dr. Harold J. Wiesner 


To each, AES extends congratulations and the hearty wish that his tenure will 
be bright. PiLatinc MaGazine joins in these good wishes. 


PLATING MAN OF THE YEAR 


Silvestro Novelli, popular Service Plating 
Company executive, was named 1958-1959's 
“PLATING MAN OF THE YEAR" 
by the Masters’ Electro-Plating Association 
Inc. (MEPA) and received that MEPA 
highest honor midst thundering applause at 
the Association's outstanding 41st Annual 
Banquet, a sumptuous event held May 16 
in the Grand Ballroom of the Plaza Hotel, 
New York. Some 300 MEPA members 
and their guests were present. Above, 
MEPA's Executive Secretary Alfred T. 
Marinaro presenting the handsome scroll to 
Sal Novelli. At extreme left, Mariano Ranno 
and Frank Kaiser at the extreme right. 


A direc‘or of MEPA, Sal is also an 
officer and director of the National Associa- 
tion of Metal Finishers. Other MEPA 
officers include Mariano Ranno, chairman, 
Leonard Kornblum, vice chairman, and 
Frank Kaiser, treasurer. One of the social 
highlights of the season, the Banquet, 
jointly headed by Messrs. Kaiser and 
Novelli, featured decor, menu, service and 
star-studded entertainment, including well- 
known Al Bernie, Cardini himself and 
Tina Robin. 


PLATING 
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Donald R. Millage 





EXTRACTS FROM THE 
PAPER AWARD COMMITTEE’S 
REPORT 

“The Paper Awards Committee has re- 
viewed the papers appearing in PLATING 
MacGazine (March 1958 through February 
1959) and in the 1958 Edition of “Tech- 
nical Proceedings.”” We opecated under 
the Constitution and Bylaws of the 
Society under Appendix, page 10, of the 
April 1, 1958 issue. The Committee was 
unanimous in its decisions. . . 

“Since there were less than three papers 
in the categories covered by the Precious 
Metals Award and the John J. Hanney 
Award, no selections were made for these 
Awards. This minimum is set down in 
Section 3, 


Awards. 


General Considerations for 


“The Committee also ruled that there 
were no papers of sufficient merit on the 
subject of mechanical finishing to warrant 
an award in that category.” 

AES Parper Awarp ComMITTEE 
O. B. Kirchoff 
R. Seott Modjeska 
F. O. Beuckman, Chairman 








TO ALL 
BRANCH SECRETARIES 


A complete list of all of your © 
Branch Members in good stand- ~ 
ing as at June 30, 1959 is due in 
the hands of the National Execu- 
tive Secretary by not later than 
July 15, 1959 as per Part II, 
Article V, Section 4 of the AES 
Bylaws. Your Branch will be 
billed for Per Capita Taxes for the 
fiscal year commencing July 1, 
1959 and ending June 30, 1960 
shortly thereafter based upon 
your filed list. 

The tenure of your accredited | 
Delegates/Alternates expires at 
the first Branch meeting follow- 
ing the June 18, 1959 Annual 
Meeting of the Supreme Society 
(or until their successors are duly 
elected and qualify). A list of 
your elected 1959-1960 Delegates/ 
Alternates is due in the hands of 
the National Executive Secretary 
by not later than November 2, 
1959 as per Part II, Article VII, 
Section 1 of the AES Bylaws. 
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Dr. A. M. Max 





Dr. E. B. Saubestre 





Dr. Ernst Raub 


So 





Wilbur E. Hague 


FIVE AES AUTHORS HONORED AT 
GOLDEN JUBILEE CONVENTION 


The American Electroplaters’ Society bestows eight awards for original technical and 
scientific contributions that have appeared in PLatinc MaGazine and “Technical Pro- 


ceedings’ duting the fiscal year just ended. 


The Paper Awards Committee appointed 


by the Society’s National President, selects these papers on the basis not only of their 
immediate value to the plating and metal finishing industries but also of the technical 
and scientific value and originality of their subject matter and the clarity of their pre- 


sentation. 


The GoLpen JuBILEE YEAR (1958-1959) winners follow. 


THE CARL E. HEUSSNER 
AWARD 
(AES GOLD MEDAL) 

For the best paper printed in Society 
publications during the fiscal year. Con- 
sists of Gold Medal, Award certificate and 
$250. Co-sponsored by AES and the 
United Platers’ Foundation, Glenn H. 
Friedt, Trustee. 

Awarded to “The Chemistry of Watts 
Nickel Plating Solutions” by Dr. Edward 
B. Saubestre, Enthone, Inc. (September 
1958 issue PLATING MAGAzINE, Page 927). 


THE AES SILVER MEDAL 

For the second best PLatinc or Con- 
vention paper during the fiscal year. Con- 
sists of Silver Medal and $150 cash award. 
Sponsored by AES. 

Awarded to “Factors which Influence 
the Structure of Electrodeposits” by Dr. 
Abraham M. Max, Radio Corporation of 
America (“Technical Proceedings,” 1958 
Edition, Page 73). 


THE AES BRONZE MEDAL 

For the third best PLatinG or Conven- 
tion paper during the fiscal year. Consists 
of Bronze Medal and $50 cash award. 
Sponsored by AES. 

Awarded to “Research on Microthrow- 
ing Power and Leveling of Plating Baths” 
by Dr. Ernst Raub, Research Institute for 
Noble Metals, Schwaebisch 
Germany (May 1958 issue 
MAGAZINE, Page 486). 


Gmuend, 
PLATING 


THE GEORGE B. HOGABOOM 
AWARD 

For the best paper on nickel plating 
printed in Society publications during the 
fiscal year. Consists of $75 cash award and 
an Award Certificate. Co-sponsored by 
AES and its Hartford Branch. 

Awarded “The Chemistry of Watts 
Nickel Plating Solutions” by Dr. Edward 
B. Saubestre, Enthone, Inc. (September 
1958 issue PLATING MAGAzINE, Page 927). 


THE CHROMIUM PLATING 
AWARD 

For the best paper on the subject of 
chromium plating appearing in Society 
publications during the year. Consists of 
cash award of $50 and an Award Certifi- 
cate. Co-sponsored by AES and the 
Nutmeg Chrome Corporation. 

Awarded to “Pitting in Thick Chromium 
by Donald R. Millage and 
Wilbur E. Hague, The Udylite Corpora- 
tion (“Technical Proceedings,” 1958 Edi- 
tion, Page 118). 


Deposits” 


For the reasons specified in the adjoin- 
ing report by the Paper Awards Commit- 
tee, the Robert S. Leather Mechanical 
Finishing Award; the Metal 
Plating Award and the John J. Hanney 
Memorial 


Precious 


Award were not this year 
awarded. 





NEW DENVER BRANCH 
GRANTED TEMPORARY 
CHARTER 
On the heels of temporarily chartering 
AES’s new Phoenix (Arizona) Branch, the 
Executive Board has now awarded a tem- 
porary charter to the new Denver Branch 

effective May 7, 1959. 

With a nucleus of thirty-one members, 
Denver Branch qualified for temporary 
charter as provided by the AES Constitu- 
tion. By successfully operating a mini- 
mum of three months under temporary 
charter, the Denver Branch, like the 
Phoenix Branch, will be eligible then to 
apply for permanent charter and thereby 
for an equal place within the circle of the 
Society's Branches in the 
United States, Canada and Australia. 

At such a time, both Branches will be 
installed at 


chartered 


installation ceremonies in 
their communities of record by AES in- 
stallation teams composed of the Society's 
National Officers. 





























CHAIRMEN NAMED FOR 


NORTHEAST NACE CONFERENCE 

Symposia chairmen have been selected 
for the October 5-8 Northeast Region 
Conference of the National Association of 
Corrosion Engineers to be held at the Lord 
Baltimore Hotel in Baltimore, Maryland. 

Seven symposia in the technical pro- 
gram and their chairmen are: 

Theories and Principles Symposium: 
Fred M. Reinhart, supervisory materials 
research engineer in the corrosion section, 
Division of Metallurgy, National Bureau 
of Standards, Washington, D. C. 

High Temperature Corrosion Sympo- 
sium: Hugh L. Logan of the National 
Bureau of Standards, Washington, D. C. 

Corrosion in Handling Water Sympo- 
sium: Sheppard T. Powell, Sheppard T. 
Powell and Associates, Baltimore, Mary- 
land. 

Cathodic Protection Symposium: Sid- 
ney Tudor, supervisory chemist in charge 
of electrochemistry unit at the Material 
Laboratory, New York Naval Shipyard, 
Brooklyn, New York. 

Protective Coatings Symposium: Leon 
Birnbaum, head of the Preservation, 
Decking and Insulation Section of the 
Navy Department’s Bureau of Ships, 
Washington, D. C. 

Corrosion Inhibitors Symposium: Alfred 
Douty, technical director, Amchem Prod- 
ucts, Incorporated, Ambler, Pennsylvania. 

Special Corrosion Topics Symposium: 
Carl J. Wessel, director of Prevention of 
Deterioration Center, National Academy 
of Sciences, National Research Council, 
Washington, D. C. 


ASME CONFERENCE HELD 


A five-day national conference on men, 





and most 
controlled 
FREE! SELF-SELLING 20-page cata- 


fog includes Schaffner’s Buff 'n Polish 
Caleulator, Speed Chart, Illustrations, 


FERS everywhere—SCHAFFNER’S finest 
complete assortment of Buffing 
Wheels, that produce a smooth, lustrous finish 

. superior compounds made of laboratory- 
materials New customers of 
SCHAFFNER are convinced it's the best 
move they ever made to increased, trouble- 
free production 
dependability 


SCHAFFNER 


SCHAFFNER MFG. co. 
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is noted 


INTERSOCIETY NEWS 


machines and industry was held in St. 
Louis, Missouri, last month. 

The semi-annual meeting of The Ameri- 
can Society of Mechanical Engineers, from 
June 14-18 at the Chase-Park Plaza 
Hotels, included such topics as engineers 
and management, cost reduction, power 
reactor fuels, direct conversion of heat 
into electrical energy, automobile tires 
and engines and air pollution. 

Aviation sessions were a featured part 
of the program. 

Over one engineers and 
businessmen attended the ASME con- 
vention. 


thousand 


More than thirty technical sessions were 
scheduled and several speakers addressed 
the meeting at luncheons and other special 
events. The speakers include Glenn B. 
Warren, president of ASME and vice 
president of the General Electric Co.; 
Raymond B. Tucker, Mayor of St. Louis, 
Howard K. Nason, vice president of the 
Monsanto Chemical Co., St. 
other prominent men. 


Louis; and 


ISA SYMPOSIUM TO BE 

FEATURE AT PHILADELPHIA 

A symposium, sponsored by the Phila- 
delphia Section of the Instrument Society 
of America, will be presented November 
23-24, 1959 at the Ben Franklin Hotel, 
Philadelphia. 

The theme of this synposium will be 
“Solid Facts about Solid State” 


ing the theory and application of solid 


examin- 


state techniques in modern instrumenta- 
tion. Technical papers by leading auth- 
orities in the field will be presented and a 
display of solid state devices will be 
featured. 

On the evening of Nov. 23, a cocktail 


ing problems... 
for the quality, 





party and banquet, with a well-known 
guest speaker, will be held in the main 
ballroom of the hotel. 


FIVE SYMPOSIA FOR NACE 
REGION CONFERENCE IN 
CLEVELAND 

Five symposia are complete in the 
technical program for the 1959 North 
Central Region Conference of the National 
Association of Corrosion Engineers to be 
held October 20-22 in Cleveland, Ohio. 
Topics and speakers are: 

Protective Linings and Coatings: Spray 
Metal as a Base for Coating by E. C. 
Warner, Akron Sandblast Company; 
Vinyl Coatings by C. Munger, Amercoat 
Corporation; Epoxy Coatings by N. A. 
Mason, Pittsburgh Plate Glass; and New 
Developments in Protective Linings by 
Wallace Cathcart, Tank Lining Corpora- 
tion. 

Cathodic Protection Symposium: John 
Rohwedder, Corps of Engineers, Rock 
Island, Illinois and Art Ericson, Peoples 
Natural Gas Co., Pittsburgh. 

Chemical Treatment Symposium: W. 
A. Hess, Standard Oil Company. 

Materials of Construction— Metals 
Symposium: E. D. Verink Jr., Aluminum 
Company of America; F. L. Whitney Jr., 
Monsanto Chemical Company and T. P. 
May, International Nickel Company. 

Plastics Symposium: Otto Fenner, Mon- 
Arndt, 
Heil Process Equipment Corporation and 
G. C. Anderson, National Tube Company. 

General Chairman of the conference is 
Lester D. Mills Jr.. of Standard Oil 
E. W. Vereeke, Heil 


Process Equipment Corporation is chair- 


santo Chemical Company; F. W. 


Company of Ohio. 


man of the technical program. 


THE UNCHALLENGED LEADER IN THEIR FIELD 


Offers Exceptional Opportunity to 
Industrial Salesmen of High Caliber 


Representing Schaffner | 
BUFFING WHEELS and COMPOUNDS 


FIRST CHOICE OF PARTICULAR BUF- NEW SCHAFFNER BIAS BUFFS PROVE 
A BIG SUCCESS, a terrific seller! Exclusive, 
new features give more mileage, longer lifel 
YOUR MARKET IS ENORMOUS—w 
working and metalworking shops, factories, 
rebuilders, jewelry manufacturers—SCHAF Fe 
NER is the answer to all buffing and polish- 
your entree to record sales, 
. 2 and with excellent commissions, heavy repeat 
and = efficient service that orders. Write TODAY for complete details, 
FREE CATALOG, and preferred territory, 


Dept. P-7, 21 Herron Ave., Pittsburgh, Pa, 
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ASTM COMMITTEE B-7 REPORT 


(Continued from page 838 


Subcommittee V on Testing Light Metals 
(J. C. Mutison, chairman), through 
having representatives on the Test Meth- 
ods Panel of the Joint ASTM-ASME 
Committee on the Effect of Temperature 
on the Properties of Metals, has been 
instrumental in having the Tentative 
Recommended Practice for Short-Time 
Elevated-Temperature Tension Tests of 
Materials (#21) revised to add strain 
rates. 

The subcommittee has been unable to 
obtain agreement on expressing stress 
values in terms of thousands of pounds per 
square inch in B-7 specifications, and no 
progress has been made in developing 
sampling requirements based on statistical 
methods because Committee E-1l1 on 
Quality Control of Materials has been 
unable to formulate recommendations. 

A task group has recommended the fol- 
lowing minimum dimensions for round and 
flat sub-size tensile test specimens for cast 
and wrought light 
Round specimens: 


metals and alloys: 
reduced section, 14 
in. dia. x 1 in. gage length; grip ends, %% 
in. dia.; total length 3 in. if tested with 
threaded or shouldered ends, or 4 in., if 
tested with wedge grips. Flat speci- 
mens: — reduced section, 14 in. wide x 1 
in. gage length; grip ends, 3¢ in. wide; 
total length, 4 in. 


Anodic Oxidation 
of Aluminum and Alloys 
(R. F. Harer, chairman; L. H. Apam, 
secretary ) is revising Standard Methods of 


Subcommittee VI on 
Vlagnesium 


Measuring Thickness of Anodic Coatings 


designations for light metals and alloys in 
The revision of 
B275 adds the rounding-off method for- 
merly in E29. 


accordance with B275. 


Subcommittee VIII on Atmospheric Ex- 
posure Tests (L. H. Apam, chairman; D. L. 
CoLwELL, secretary) has test specimens 
of aluminum and magnesium alloys, cast 
and wrought, at five ASTM atmospheric 
exposure test sites: on top of the Port of 
Authority Building, New York City, for 
industrial atmospheric conditions; at State 
College, Pennsylvania, for rural; at Kure 
Beach, N. C., for Atlantic Coast marine; 
at Point Reyes, California, for Pacific 
Coast marine; and at Freeport, Texas for 
Gulf Coast marine atmospheric conditions 
The data on exposure for six months, one 









New Construction 


for longer Service .. . 


STUTZ 
CONSTRUCTION 





year, and three years are complete. The 
specimens exposed for five years at New 
York City, State College, and Kure Beach 
are being tested, and at Point Reyes and 
Freeport are being removed for testing. 
Data obtained from wrought aluminum 
and magnesium alloys exposed for three 
years are contained in the appendix to 
Committee B-7 a report to ASTM. 


Subcommittee 1X on Editorial (R. A. 
Harris, chairman) is preparing Recom- 
mendations on Form of ASTM Committee 
B-7 Specifications to supplement Proposed 
Recommendations on Form of ASTM 
Specifications, April 1957, which have been 
approved as a guide, insofar as practical, 
for writing and revising B-7 specifications. 
Standardization of section titles, sequence, 
and wording, and form, titles, and head- 
ings of tables is being attempted. 


Special Subcommittee on Light Metals for 
Vuclear Applications (W. G. Grotn, chair- 
man; H. G. WARRINGTON, secretary ) is co- 
operating with Subcommittee IV in de- 
veloping requirements for high purity 
magnesium in ingot form of a quality suit- 
able for use as a reducing agent in the 
production of nuclear grade metals. 





BALL 
ANODE 
CONTAINER 
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Heavy gauge steel with wire woven 
through steel angle firmly attached to 
main stem. Cannot come apart or 
loosen. Side clip is for STUTZ BAR- 
REL PLATING TANKS having sub- 
merged rectangular anode bars. Side 
*clip not furnished for racked plating 

. tanks. Standard hook 6 inches. Other 
hook lengths furnished in quantity of 
100 or more. 


WELDED CONSTRUCTION — Note 
how welds have dissolved or broken in 
use. Often caused in barrel plating 
where currents are high and barrel 
transfer is rapid. 


on Aluminum by Means of the Filmeter 
(B244-56) to include other film measuring 
instruments, and has completed a_pro- 
posed Tentative Specification for Anodic 
Aluminum 


Coatings on Aluminum and 


Alloys with the exception of an appendix. 


Subcommittee VII on Codification of 
Light Metals and Alloys, Cast and Wrought 
CK F. chairman; W. G. 


SNYDER, secretary) revised the Standard 








LL. 


PRICES—12 cents per inch for 
basket lengths 18 inches or longer. 
Side clip 15c¢ extra. Increments 3 
inches. Curved containers one size 
only, 27” for 14” and 16” diameter 
barrels 15c per basket additional. 


GLEASON, 


Recommended Practice for Codification 
of Light Metals and Alloys, Cast and 
Wrought (B275-58) to delete reference to 


Write for Complete Literature 


~~ The 


Complete Metal Finishi 
5 T UT | Company pct shu 
4420 Carroll Ave. « Chicago 24, III. 
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Tentative Recommended Practice for 








Designating Significant Places in Specified 
Limiting Values (E29) because the 1958 
revision no longer contains the rounding- 
off method used in establishing ASTM 
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Exhaust system at the Hickock Instrument plant in Cleveland, Ohio 


HICKOCK CUTS EXHAUST SYSTEM 
MAINTENANCE WITH 
POLYETHYLENE 

\ costly operating problem of the 
Hickok Electric Instrument Co., was the 
continuing failure of its exhaust system 
due to corrosive liquids and fumes. 

This Cleveland manufacturer of radio 
and television test equipment uses many 
caustic chemical solutions in its plating 
department and an effective exhaust 
system is vital to the heatth of its em 
ployes 

All three fume hoods are connected to 
the central exhaust system for removal 
of the toxic fumes 

The initial system consisting of a fume 
hood over each of three tanks was con- 
structed of It-gauge steel which only 
operated satisfactorily for less than a year 
before it was rendered useless by the 
corrosive fumes and liquids. 

A second system was constructed of 
18-8 stainless steel. This system operated 
for live years but required constant main- 
tenance and proved extremely costly. 

lor this reason, when the stainless steel 
system could no longer be repaired, 
Hickok sought another solution to its 
exhaust system corrosion problem and 
called on American Agile Corp. engineers 


to design a polyethylene system 


850 


On the basis of Agile’s report, Hickok 
approved the polyethylene system. The 
installation called for three rear tapered 
fume hoods, 6 ft lay fitted with 8-12-18 


oo 4 
and 22 in. 


diameter exhaust ducting 
fitted with damper for flow control. Also 
breeching 24 by 30 in. to connect fan to 
brick exhaust stack. 

The system has been in operation for 
seven years and is still considered “almost 
as good as new.”” The only maintenance 
required is an annual flushing with hot 


water. 


Hickok is presently building a new 
plating department and will transfer the 
complete exhaust system, with only slight 


modifications, to the new location. 


FULLER-REYNOLDS TO HANDLE 
INDUSTRIAL CHEMICALS 

A new company, Fuller-Reynolds Chem- 
icals, Inc., has been formed to warehouse 
and sell industrial chemicals in central 
Indiana. Facilities have been established 
in Tipton, Indiana. Officers of the corpo- 
ration are Ira K. Fuller, president, M. Les 
Reynolds, 


formerly with Wm. Lynn 


Chemical Co. Inc., vice president and 
treasurer, Robert A. Stewart, secretary. 
Mr. Reynolds will also serve as director 


of sales. 


faatl 


KOCOUR THICKNESS TESTER 
SERVICED IN CANADA 
Kocour Company of Chicago, Illinois 
has appointed the Canadian Research 
Institute, 46 St. George St., Toronto, 
Canada as an authorized service agency 
for its electronic thickness tester. 





This move makes available a convenient 
source of repair to Canadian customers 
direct or through Canadian distributors. 


DRESSER ELECTRIC MOVES 
TO NEW PLANT 
Dresser Electric Co. has moved to a 
new and larger plant at 2705 Wight Street, 
Detroit. This expansion of facilities 
enables Dresser to increase their services. 


CHEMICAL INDUSTRIES 
27TH BIENNIAL EXPOSITION 


More than 450 manufacturers have 
already engaged space for displays at the 
27th Exposition of Chemicat Industries, 
representing a large proportion of the 
entire area available on the four floors of 
the New York Coliseum, where the 
Exposition will be held Noy. 30 to Dec. 4. 

Displays include chemical processing 
equipment, chemical mate-ials, and the 
metals, plastics and other substances 
employed in mechanical construction of 
every kind, as well as functional units and 
component parts. 

One section of the exhibition will be 
devoted to chemicals, including ingredients 
of extremely high purity, new derivatives 
offered for the improvement of existing 
products; and samples of end products 
manufactured with the aid of new formu- 
lations. 

Another section will be devoted to 
laboratory equipment and supplies. The 
array of new instruments will incorporate 
many examples of advanced design. 

The display of processing equipment 
will run through the alphabet from agita- 
tors and ammoniators, blenders and 
blowers, classifiers and concentrators to 
dissolvers, evaporators, filters, heat ex- 
changers, homogenators, impregnators and 
so on, 

Visitors register from the entire United 
States and from many points north and 
south of the border, as well as from over- 
seas—from some 40 foreign countries 
according to the latest analysis. Regis 
tered admissions, exclusive of exposition 
personnel, totaled upwards of 40,000 at 
the last exposition, two years ago. 

Admission is by invitation and registra- 
tion only. The general public will not be 
admitted. 
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COMMERCIAL FILTERS APPOINTS 
MICHIGAN REPRESENTATIVE 
The Jesse W. Eakins Corp., Detroit, 

Michigan, has been appointed to represent 

Commercial Filters Corp. in Michigan. 

Products include the complete line of 

filters for industrial 

fluids, filters for coolants, cutting oils, 
quenching oils, roiling oils, lubricants, and 
paint spray booth water. The Eakins 
address is, 15785 James Couzens High- 
way, Detroit 38. 


micro-filtration of 


UDYLITE VISITED BY STUDY 
TEAM FROM JAPAN 

The Japanese electroplating study team 
under the auspices of the International 
Cooperation Administration of Washing- 
ton visited the plants of The Udylite 
Corporation on May 11. This team con- 
sisted of twelve Japanese heads of etectro- 
plating shops or manufacturing firms 
As these 


team members did not speak or under- 


doing electroplating in Japan. 
stand english they were accompanied by 
two interpreters and the program planner 
Bill J. Zouras of John A. Patton Manage- 
ment Engineers, Inc., of Chicago. 
These Japanese visitors were greeted in 
front of the Udylite administrative offices 
Leon K. 


Lindahl, chairman of the board of direc- 


on East Grand Boulevard by 


tors; L. V. Nagle, executive vice president; 
Gust Kentta, head of process engineering; 


Sam Chmielewski, personnel director; and 


DOUBLE ACTION 


drying speeds up production! 


Model 20 NewHolland 


KREIDER 
Centritugal Dryer 


Air-Dry, Spin-Dry 
action assures moisture- 
free surfaces in half the 
time! Eliminates scoring 
and marring, cuts 
down on rejects. 
Drying costs nose-dive! 
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Japanese electroplating study team at The Udylite Corporation administrative offices in 









Detroit, Michigan. 


R. C. Trees, director of public relations, 
together with his assistant, Arthur Sieloff. 

The group was then addressed by Mr. 
Kentta on the subject of electroplating 
processes and the proper cycles involved 
in American practices of electroplating. 
Following that discussion, the group was 
addressed by Chet Clark, head of U dylite’s 
engineering, showed 


who the Japanese 


Isle tour and to a luncheon at the Detroit 
Yacht Club. 

After lunch the Japanese team was taken 
to the Udylite manufacturing plant on 
Hoover Road to see all the operations 
involved in manufacturing U dylite electro- 
They 
then toured the building of the Udylite 


plating processes and equipment. 


Researeh’ Corp. and wound up with an 
Dr. Henry 
Udylite research, on the subject of 


Visitors the procedures involved in plan- address by Brown, director 


ning and engineering equipment for of 


electroplating. 


The group was then taken on a Belle 


various types of decorative plates and 


their corrosion resistance. 


SIMPLE! 











UNI-BOLT 


Electrode 
Rod Insulator 





SPECIFICATIONS: 
1-h.p. motor Quiet V-belt drive. 
220, 440, 550 volts Arc-welded steel 
2 or 3 phase. plate construction. 
Spins 75-lb. loads Weight 490 lbs. 
at 825 r.p.m. Requires mini- 





mum floor space. 
Meets N.E.C. specs. 
Auxiliary electric or 
steam heating units 
available as op- 
tional equipment. 





One-piece steel, heavily 
SupplgrA ddaavtusteziag Go. 


coated with plastisol...© oa iemee $1, ST.LOUIS 16, MO. 








Send for illustrated 4-page folder. Write Dept. P- 759 


NEW HOLLAND MACHINE COMPANY 


Na NEW HOLLAND, PA. 
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USE READER SERVICE CARD; 


spacer needed. Easy to in- Seandians 


813 W. 17th St. 
Kansas City 8, Mo., 


stall. Universal application. 


Standard sizes stocked. 4 
- 2547 Farrington, 
For details, call or write Dallas 7, Tex., 


INDICATE A 724. USE READER SERVICE CARD; INDICATE A 725. 





NEW CHROMIUM SYSTEM 
ANNOUNCED BY M&T 


A new chrome plating process was 
announced at a press meeting in Detroit 
on May 26 

“Duplex Chromium,” based on pro- 
cesses developed by Metal & Thermit 
Corp., is claimed to apply a_ thicker 
layer of chromium than ever before 
possible and increases corrosion and rust 
resistance up to 500 per cent. 

“Accelerated laboratory tests demon- 
strate this new process can add years to 
the life of chrome plated trim on auto- 
mobiles, even in areas where the atmos- 
phere is regarded as highly corrosive,” 
according to H. D. McLeese, Metal & 
Thermit vice president. 

“Several automobile manufacturers have 
started using this new method to chrome 


plate bumpers, grille-work and other 





exterior trim, and others are planning to 


use it,” Mr. McLeese added. 


The increasing we of salt and other Speakers at the Metal & Thermit press conference. (Left to right) Dr. Som 7 J. Seyb, 

research supervisor, M & T's Electrochemical Research Laboratories; H. D. McLeese, 
: , vice president; and Henry Mahistedt, product manager, plating, explaining corrosion 
gether with the presence of industrial on a production part. 


fumes in many metropolitan areas, are 


chemicals for winter snow removal, to- 


factors responsible for early pitting and 


corrosion of chromium plated automotive of copper and nickel and protective coat- The first provides especially good covering 
trim. This problem has been recognized ings of wax or lacquer. and throwing power to plate more uni- 
throughout the automotive industry and “The new Duplex Chromium process formly even in hard-to-reach recesses; the 
various attempts have been made to solve consists of the successive application of second builds up the total thickness of 
the problem, including thicker undercoats two different types of bright chrome plate. (Continued on page 868) 
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Zialite 
Reg. U. S. Pat. Of. 


for NICKEL PLATING 


The one bath especially designed for yx DIRECTLY 
on ZINC, LEAD, ALUMINUM COPPER 
and IRON. TREMENDOUS THROWING POWER. 


for HARD CHROMIUM 


USE Zialite ADDITION AGENTS 
Harder CRACK FREE deposits. Increased throwing 


power. Less sensitivity to sulfate content. Exception- 
pe Rae results plating anything calling for Decorative 


for hydraulic, high pressure 
i spray coating and painting 


lard Chrome. 
ZIALITE CORPORATION 
No. 22HPSSTC 92 Grove Street Worcester 5, Mass. 





USE READER SERVICE CARD; INDICATE A 727. 


TITANIUM 


for 


ANODIZING RACKS 
BAR & STRIP 
NUTS & BOLTS 
STANDARD RACKS & CLIPS 
CATALOG 


DETROIT INDUSTRIAL PROCESS COMPANY 
9301 French Rd., Detroit 13, Mich. WA\Inut 1-3800 











Gunfet 


TUNGSTEN CARBIDE >> for efficient, trouble-free performance 


valveseatandneedie ( tiare’s the gun designed 


STAINLESS STEEL in detail for better, ¥ 

body end cap trouble-free performance. 

. Needle cleans seat orifice 
TEFLON packings automatically. For use at 
pressures from 400 to 2,000 
psi. Complete choice of 
interchangeable orifice 

tips in all spray patterns, 
capacities and materials. 


SPRAYING SYSTEMS CO. 
3227 Randolph Street * Bellwood, lilinois 
FOR INFORMATION WRITE FOR BULLETIN 95 
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| INDUSTRY NEWS BRIEFS 





BOOKLET GIVES CORROSION TEST RESULTS 

Results of a corrosion test evaluation program for metallized 
coatings have been made available by the American Welding 
Society after an exposure period of three years. The findings are 
on the corrosion resistance of metallized coating and reveal the 
resistance to many corrosive environments. 

Over 4300 specimens were exposed at eight test sites. The 
major objectives are to determine the life of the coating in each 
environment, to determine the effect of various methods of 
preparation of the steel, and to determine the increase in life of 
the zinc and aluminum coatings with seal coatings added. 

The AWS Committee on Metallizing selected locations where 
panels could be exposed to rural, industrial, salt-air and salt- 
spray environments. Panels were to be examined at 3, 6, 9 and 
12 year intervals. 

An illustrated reprint of the compiete report giving test sites, 
test results, atmospheric exposure and a comparison of aluminum 
and zinc-sprayed panels, is available at 50 cents from the Ameri- 
can Welding Society, Department 'T., 33 West 39th Street, New 
York 18, N. Y. 


AMERICAN METAL CLIMAX TO 
OCCUPY NINE FLOORS IN NEW BUILDING 

American Metal Climax, Inc., has signed a long-term lease 
for nine floors in the Americas Building, 1270 Avenue of the 
Americas, New York City. The area, comprising the 7th through 
16th floors, represents approximately one-third of the total 
rentable space of the building. 
At that 
time the building will be renamed The American Metal Climax 
Building. 


Occupancy is expected on or before March 1, 1960. 


The new space will become the executive and general 
offices and will consolidate the company’s present offices at 61 
Broadway and 500 Fifth Avenue. 

Che 31-story building is situated on the east side of the Avenue 
of the Americas, between 50th and 5lst Streets. It is directly 
opposite Rockefeller Center’s uew 48-story Time & Life Building 
and its block-wide landscaped Plaza, scheduled to open this fall, 
and diagonally across fron the new 42-story headquarters build- 
ing of the Equitable Life Assurance Society, now under con- 
struction. 


UNIVERSAL DYNAMICS ACQUIRED 
BY ACOUSTICA ASSOCIATES 

Acoustica Associates, Inc. has acquired the Universal Dynamics 
Corp., Santa Barbara, California, manufacturers of piezoelectric 
ceramics used in ultrasonic and sonar equipment. 

Universal Dynamics will operate as a wholly owned subsidiary 
of Acoustica. Harry W. Kompanek, who formed Universal a 
year ago, will cortinue as president of the subsidiary which has 
just moved into a new 7,500-sq ft manufacturing plant. 

High quality piezoelectric ceramics are being used in expanding 
quantities as the key elements of ultrasonic systems for processing 
various chemicals and liquids, for ultrasonic cleaning, and for 
gaging liquid levels through the use of these high frequency 


sound waves. 


ASARCO PARTNER IN MEXICAN ZINC PLANT 

American Smelting and Refining Co. has joined a group of 
Mexican partners to form Zinc Industrial, SA. The new com- 
pany will be the first Mexican producer of special high grade 
zine, used principally for die-casting. 

The new refining plant at Tlalnepantla, near Mexico City, is 
scheduled for production late this year or early next year. The 
first refining facilities will consist of a vertical fractionating 
column which will use prime western grade zinc, produced at 
Asarco’s Rosita smelter, in the Mexican state of Coahuila. 
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Brass Plating Control 


& 
To properly operate a brass solution is difficult 
Only by 


careful balance of all ingredients is it possible to 


compared to most plating solutions. 
produce consistent results. ‘This requires two 
things—Accurate solution formulation and analy- 
sis and accurate additions. Unfortunately there 
is much inaccurate or incomplete information 
published on solution formulas for brass plating 
and little accurate compilation of analysis. At 
‘True Brite we feel that our technical bulletin and 
analytical bulletin are the only complete accurate 
information available. ‘There is no guesswork. 
We know that the rules we recommend are the 
key to successful brass plating. Our experience 
of over ten years in helping platers successfully 
control their brass solutions and the increasing 
numbers who depend on us is the best proof of 


real worth. 


Essentially True Brite Brass Maintenance ma- 
terials are made to do just that—Maintain brass 
solution simply. We are manufacturers of copper 
and zine cyanides and can offer prices that com- 


pare with basic materials. 


Our analytical methods are simple and accu- 


rate. There are no code numbers. You can 
make your own reagents or we can supply the 


materials if you don’t want to make your own. 


If you’re doing copper plating with potassium 
salts try our potassium copper cyanide. It’s a 
pure product with a higher copper content than 
any other. As the oldest domestic producer of 
this material we think our product excells and 
makes your job just a bit easier. Send for the 


technical information. 








TRUE BRITE CHEMICAL PRODUCTS CO. 


98 FALLS AVENUE OAKVILLE, CONN. 





USE READER SERVICE CARD; INDICATE A 729. 
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EQUIPMENT AND SUPPLIES 


701. Concentration Control Meter 
Now available is the Wyandotte Kleener 
Meter, a new concentration control meter 
for chemical compounds in spray washers, 
paint booths, phosphate installations and 
soak tanks 
Introduced by the J. B. Ford Division, 
Wyandotte Chemicals Corp., the Kleener 
Meter is a heavy-duty, electrically oper- 
ated instrument. It includes a stainless 
steel probe for installation through the 
tank wall and into the solution, electrical 
leads, and complete instruc tions for easy 
Needle on easy-to-read dial 


indicates solution strength at all times 


installation 


It provides a continuous and easy method 
of maintaining consistent solution strength 
throughout day’s operations. It elimi- 
nates need both for titrating solutions 
with each make-up and periodic checking 
of solution strength 
E—702. Cleaning Compound—A new 
acidic detergent which is said to combine 
cleaning, smut-removing, and prepaint- 
conditioning properties, has just been 
introduced by Oakite Products, Inc. 
rhe new material 


No. 86 


proves steel’s resistance to corrosion and 


Oakite Compound 


simultaneously cleans and im 


receptiivty to paint. It is particularly 
useful as a prec leaner to improve phos- 
phate coatings It is also an effective 
cleaner for brass, aluminum, zinc, and 
terne plate 

E—703. Cleaning Agent—A new clean- 
ing agent has been announced by Tect, 
Inc he product is Teclene, a solvent- 
detergent emulsifier. It is a yellow liquid 
of the viscosity of light mineral oil which 
forms clear solutions with all chlorinated 
solvents, most safety solvents and with 
water. It may be used straight in many 
cleaning operations to blend completely 
with oil and grease and may then be 


flushed off with water. It may also be 


854 


added to a variety of other solvents to 
make them water rinsable. 

Although alkaline, it may be used in the 
cleaning of all metals and will not attack 
aluminum. 


E—704. Masking for 
spray painting is said to be simplified by 
the introduction of “Kwiky-Dot” over- 
lapping masking discs developed by By- 
Buk Co. 


A feature claimed for the product is the 


Masking Discs 


overlapping of the discs on the rolled 
release liner. When several discs of the 
same size are required, they may be re- 
moved from the roll in connection strings 
and applied to the part without lost 
motion. A _ single disc may be easily 
removed by grasping its raised edge which 
is automatically raised into position each 
time a disc is removed. 

These overlapping masking discs are 
claimed to be high-heat resistant and have 
good adhesive. They will release clean 
even after baking at temperatures up to 
350F. 
anodize special tape for masking anodized, 


By-Buk Co. has developed an 


Iridite, Alodine and similar aluminum and 
magnesium conversion coatings, all of 
which have an affinity for the adhesive on 
ordinary masking tape. 


E—705. A mobile 


ultrasonic cleaning system, mounted on 


Ultrasonic Cleaner 


rubber-tired wheels, is now being manu- 
factured to order by Acoustica Associates, 
Inc. 

Cleaning tanks up to 75 gal capacity and 
ultrasonic power generators in ratings up 
to 2500 w can be provided. Power may 


be derived from a 115- or 220-v a-c outlet. 


706. Barrel Finishing Compound 

‘sbec Barrel Finishing Corp. has intro- 
duced a new type of neutral, non-abrasive 
compound for a variety of barrel finishing 
operations. Esbec No. 134, in many cases, 
is said to replace acid compounds and 
eliminate the necessity for subsequent 
neutralizing. It can be used with chips or 
steel media for cleaning, light descaling, 
bleaching or fast burnishing operations. 
It is claimed to be effective for removing 
rust or other oxides from steel or alloys, 
and for bleaching, cleaning or burnishing 
steel, copper, brass, berylium copper, and 
many stainless steels. It leaves no soap 
film after rinsing. 

As a bleaching agent, this neutral com- 
pound effectively removes dark color from 
parts after long cutdown runs in aluminum 


oxide chips or abrasive compounds. 


Use the convenient Reader Service Card 
to obtain additional information on any 
of these items 


E—707. 
material said to produce a unique finish 


Finishing Material—A new 


on fabricated metals at lower cost—and 
which gives indication of being able to 
reduce time and costs in the pickling 
operation—has been announced by Minne- 
sota Mining and Manufacturing Co. 
Already in use on stainless steel and 
aluminum, the material has also found 
brass, 


successful application on  zin« 


copper, titanium and other nonferrous 
metals. 
Called “Scotch-Brite” 


material, the product is made of nylon 


brand finishing 


web impregnated with fine grades of 
abrasive mineral. It is not intended for 
stock removal. 


E—708. 
clin No. 520 stainless steel burnishing 


Burnishing Compound — Pat- 


compound incorporates the newest con- 
cepts of chelation, lubrication and a 
buffered pH, to develop high lustrous 
finishes. 

Patclin No. 520 is vsed at a concentta- 

tion of 1-2 oz/gal water, in either a wooden 
barrel or in a lined steel barrel, and can 
be used either with shot or in a self-rolling 
operation. 
E—709. Grinding wheel—A new raised 
hub disc-wheel for portable grinders has 
been developed by Bay State Abrasive 
Products Co. 

The wheel's two-layer construction 
permits two different grinding angles so 
that grinding and finishing operations can 
be accomplished without stopping to 


When the wheel is held 


at an angle of 30—45° to the surface of the 


change wheels. 


work, it exposes the coarser-grained layer 


for fast stock removal from weld bead. 


PLATING 





Held at a 10-20° angle, the wheel’s second 55 w/sq in. of sheath surface. Density for 
layer is brought to bear and is said to the oil heaters is 20 w/sq in. Over-all 
produce an excellent finish. lengths of the heating units range from 
il wy ' : 154 to 4534 in. 
E—710. Atomizing Nozzle—Spraying a B cals 
rhe new heaters can also be applied in 
jacketed containers, cleaning tanks, load 
resistors, stills and _ sterilizers, steam 
generators, impregnating waxes and alka- 
line baths. 


Systems Co. announces a new 0011 series 
flat atomizing nozzles for spraying opera- 
tions requiring a flat atomized spray at 
controlled and low volume. These nozzles 
are believed to be the smallest capacity 
hydraulically operated flat spray atomiz- et ; ; a 
ing nozzles ever designed. At 40 lb pres- E 712. Corrosion Inhibitor Heat- 
sure, rated capacity of these nozzles is bath Corp. introduces a new liquid product 
two-thirds gallon per hour. Uniform known as Duralak that contains complex 
atomization is obtained by hydraulic corrosion inhibiting materials and water 


pressure alone...no pneumatic  con- soluble polymers. Solutions made by handle material in coil, sheets, bars, 


. . . g i 9 » £ Ta > , . . 
nection is required. adding 2 volumes of water to 1 volume of blanks, manufactured or cast parts, using 


it are used to apply clear, thin, hard 
E—711 Immersion Heaters—New protective coatings on all metals and 
thermostatically-controlled immersion conversion coatings, wet or dry, to in- 
heaters for heating water and oil solutions crease corrosion and abrasion resistance 
in humidifiers, quench tanks, fuel oil pre- and as a bond for painting, according to 
heaters and other applications have been the company. 


an abrasive belt for either wet or dry 
operation. They can be arranged in 
tandem to perform consecutive polishing 
operations, and are available in models 
which can be fed by conveyor, pinch rolls, 
or coiling equipment. 
introduced by General Electric. No specialized equipment or methods Continuous, 111-in. long abrasive belts 
The water heaters have a copper are required for its application and no in widths from 6 to 12 in. 
sheathed heating element brazed into a toxic fumes or fire hazards are encoun- A hand wheel on the outside of the unit 
brass plug and a built-in thermostat with tered, it is claimed. The solutions can be enables quick, easy adjustment for changes 
a temperature range of 80 to 220F. The applied by immersion, brush or spray. in work thickness. 
oil heaters have a steel sheathed heating 


can be used. 


Abrasive belts can be 
changed quickly by means of a manually 
element brazed into a steel plug with a E—713. Polisher—Murray-Way Corp. operated air valve. An ammeter, mounted 
thermostat temperature range of 150 to has added to its line a junior flat polisher, for easy viewing, shows the operator the 
550F. designed to grind, polish and deburr flat motor load at a glance, and the neoprene 
Two in. headers are used on all units. surfaces of material with cross sections up contact roll can be dressed right in the 


Watts density for the water heaters is to 12 in. by 4 in. These machines will machine at operating speeds. 





High Temp Epoxy 


Sump Filter Pump 


with detachable 


FILTER CHAMBER 





Model UAL-20 200-300 Gals. /Hr. 


other models from 50-1200 Gals. /Hr. A Dual-Purpose 


Polishing and Buffing Wheel! 
Compact, takes little — in tank, 


Get flexible filtrati oe (1) Rotating Call for Zippo Sisal Buffs when you have 
your sump pume ane ee a alter a oe. of the need for a fast cutting, heavy duty wheel to 
correct size attached to each plating tank. (2) Rotat- remove surface imperfections from ferrous 
ing your filter chamber using an individual sump | 4 

pump in each tank. (3) Using one sump filter pump metals. You will find they serve excellently 
tor ALL your tanks. (4) Using o seperste sump Biter to blend and smooth stretcher strains, orange 
pump for each tank where continuous filtration is . - te 

necessary. peel, light die marks and polishing wheel 
Self priming pump grit lines. And—at the same time leave a 
V2 Hp Motor | : —_ 

Epoxy body, assembly, impeller bright surface finish. 

Full view Lucite filter chamber 


Adjustable sump pump and filter Write for Descriptive Literature 


chamber assemblies supported from 
% e ¢ h C oO tank flange. 


WRITE for Illustrated Folder 





MANUFACTURING Poa 


2290 Babylon Tpke., Merrick, L. 1, N. Y. 


JULY, 1959 USE READER SERVICE CARD; INDICATE A 730. USE READER SERVICE CARD; INDICATE A 731. 
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THRU PROPER WORKER IN- 
CENTIVES. (2nd _ Installment) IF iT Ss 
A. T. Leonard. 

ARTICLE REFERENCES Plating Management, May 1959, pp. COLOR 


13-14. 


. MOLYBDENUM 
. MOLYBDENUM PLATING IN- 
By SIDE OF LARGE BORE TUBES. 
WILLIAM TUCKER Paul L. Raymond. 
astesen Kodak Journal of the Electrochemical Soci- 


Rochester, N. Y. ety, 106, No. 5, May 1959, pp. 444 


WB. 
Most of the articles 

listed here may be ob- . NICKEL ee Ae os ak 

tained by writing to the a. THE EFFECT OF MAGNESIUM 

publications in which SALTS ON NICKEL PLATING 

the articles were pub- BATHS. ; 

lished. Addresses are Ahmad Geneidy, W. A. Koehler, 

given at the end of the and Willi Machu. 

references for the read- Journal of the Electrochemical Soci- 

er’s convenience. ety, 106, No. 5, May 1959, pp. 394 

Photostat or microfilm copies of articles 103. —_ , on , 

in available magazines may be obtained _A R gpg py i dy DY OF 
from: Library of Congress, Washington, LEVELING IN BRI iH NICKEL 
D. C.; New York Public Library, New ELECTROPLATING BATHS. 
York; Engineering Societies’ Library, Seward E. Beacom and Bernard J. | 
New York, at *vailing rates. In other Riley. 
nnd pole Pw eet Union List a General Motors Engineering Journal, Chromates 
Serials at your nearest public library for April-May—June 1959, pp. 20-27 


other sources of these articles _ ORGANICS on Zinc 


SCIENCE FOR THE COATINGS 
TECHNOLOGIST. PART XIII. 
ADDITIVES: STABILIZERS. Now ... at @ low, low cost . . . you can 
. ALUMINUM _ ; ES Beck get brilliantly bright and sparkling colors 
Lary UM DEPOSIT ALUMINUM ac iF inishing. 57, No. 5, May 1959, | from Leah ne a eo dip 
atest WMidiien 28 Me $0. pp. 59-62, 67. Nee process for your zinc-plated small parts. 
May 25, 1959, p. 23 . IMPROVE = — ESSENCES. And ... even more important. . . these 
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. CHROMIUM Metal Finishing, 57, No. 5, May 1959, | *¢ - just dull pe eT be 
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IMPURITY IN ELECTRODEPOS- QUALITY CONTROL IN PAINT yellows, blues, reds, greens, violets, brass 


ITED CHROMIUM FINISHING. and copper hues. 
N. Ryan and E. J. Lumley Harold Shapiro 


Journal of the Electrochemical Soci- - : - Write today for the full story on revolu- 
ety, 106, No. 5, May 1959, pp. 388 a Finishing, May 1959, pp. | sionary LUSTER-ON COLOR. Sample 
39] : ; gladly processed free. 
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ing Standards Committee, Ultrasonic pp. 63 67 es 
Manufacturers’ Association . ELECTROPLATING ON THO- the proved addition agent 
Ultrasonic News, First Quarter, 1959, RIUM. 
pp. 5-7 John G. Beach and Glenn R. Schaer. | to strip nickel plate faster. 
Journal of the Electrochemical Soci- 
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ELECTRODEPOSITION OF COP 393. from pitting, roughening 
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Lester F Spencer 7 


Sian is a _ 133 

‘tal Finis g 57, No.! { 959 vn . : ‘ 
Metal Fini hing, 57, ». 5, May 1959, The following are metallurgical ab- 
pp ei >t 


. 46: ae ee stracts taken from The Journal of the 
RECTIFIERS IN THE ELECTRO- Saatiiicche ai Uitebate. 
PLATING INDUSTRY. a 
George Schore February 1959 issue, pages 481, 482, and 


Metal Finishing, 57, No. 5, May 1959, 183 


€ 
<2 ee Concentration Changes in the Near- 
Pe oe-w Electrode Layers of Chromium Plat- 
q FINISHING ss ing Baths and the Mechanism of 
FLAT POLISHING SPECIAL- : ‘hromium Electrodeposition. 


e 
ISTS I. Levin and A. I. Falicheva. Corporation 
Ezra A Blount. ; ee (ibn. Priklad. Khim., 1956, 29, 

Produc ts Finishing, May 1959, pp. (11), 1673-1684)—(In Russian). (P. 57 Waltham Ave. * Springfield 9, Mass. 
50-54 181—-Chromium). 





blasting or heavy buffing. 
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V. P. Persiantseva, N. T 
tsev and V. M. Kalb. 
(Metallovedenie i Obrabotka Metal- 
lov, 1958, (9), 42-46)—(In Russian). 
(P. 481—Copper). 
Copper Plating From an Ammoniacal 
Electrolyte for Local Protection of 
Steel Articles During Cementation. 
N. A. Marchenko. 
(Zhur. Priklad. Khim., 1957, 
248-255). 
Copper). 
Electrolytic Production of Alloys of 
Nickel With Molybdenum and Tung- 
sten. 
T. F.  Frantsevich-Zabludovskaya. 
A. I. Zayats and K. D. Modyleys- 
kaya. 
(Zhur. Priklad. Khim., 
1684-1691) 
Alloys). 
Relation Between Texture and Prop- 
erties of Nickel Electrodeposits. 
G. S. Vozdvizhensky and R. S. 
Saifullin. 
(Zhur. Fiz. 
831-833). 
Nickel). 
April 1959 issue, 
615-618 
Corrosion Cracking of Brass under the 
Action of Cyanide Electrolyte. ™ * 
Shreider (Zhur. Priklad. Khim.., 1957, 30, 
(5), 794-796).—(In Russian). Sh. (ibid., 
1956, 29, 1044; M.A., 26, 181) attributed 
the cracking of a fuel distributor to stress- 
corrosion in the NH;-contg. atmosphere. 
In the present investigation of fractures 
of another type of distributor made from 
Cd-plated L68 brass, tubes of this brass 
were half immersed for 114 days in various 
media to which they would be exposed 
during manufacture of the distributors: 
supply water, aq. dregs from the fuel 
(~ 1 per cent alkali), electrocleaning bath, 
pickle liquors, brightening bath, cyanide 
Cd-plating bath, and welding flux. Corro- 
sion products similar to those formed in 
service were only formed in alkaline media. 
Stress-corrosion tests in the plating soln. 
showed cracking of the tubes, indicating 
that the service failures could result from 
retention of traces of this soln. The cor- 
rosion products were blue Cu,(OH), - COs, 
Cu(OH), and CuO. (P. 609—4 ‘orrosion). 
Corr sion Experiences with Dissimilar 
Metals. 
A. A. Brouwer. 
(Indust. and Eng. Chem., 1958, 50, 
4), 73A-74A). (P. 611 
Local Anodizing of Aluminium Alloys. 
V. G. Kononenko and D. A. Lyukevich 
(Trudy Khar’koy. Aviatsion. Inst., 1955, 
(16), 27-36; C. Abs, 52, 18013 A de- 
scription is given of a simple, cheap and 
dependable procedure used in aircraft 
production and operation for correcting 
flaws of the oxide film on various parts 
made of Al alloys, by local anodizing with 
DC and AC in H.SO, and CrO, electro- 
lytes. A diagram of a portable apparatus, 
for local anodizing is given and optimum 
conditions are stated for the use of DC 
and AC with the above electrolytes. The 
corrosion-resistance, passivation, micro- 
hardness, thickness, and elasticity of the 
films obtained were studied. (P. 613 
Aluminum). 


. Kudryav- 


30 (2), 
(In Russian). (P. 482 


1956, 29, (11), 


(In Russian). (P. 483 


Khim., 1958, 32, (4), 
(In Russian). (P. 483 


pages 609, 611 and 613, 


Corrosion). 


Investigation of pH Behaviour (and 
Deposition Rate) in the Electroless Nickel 
Bath. L. Bosdorf and K. Muller. (Metal- 
loberflache, 1958, 12, (5), 150-151) 


JULY, 1959 


When such baths, containing NiCl, - 6H,O 
30, (CH,;COO), - CO 2.5, and NaH,.PO, 
- H,O 10 g/l, are operated at pH 4.5 and 
97-98C with addition of NaH.PO, - H,O 
5 g/l every 30 min the pH and deposition 
rate decrease with time, the former to 3.08 
after 120 min. Increasing addition of Na 
glycollate as buffer have a corrective effect 
on both factors, the optimum value being 
obtained with addition of 30 g/l. Higher 
addition improves pH control but ad- 
versely affect deposition. Mg lactate be- 
haves similarly. When glycollate and 
lactate are replaced by the corresponding 
acids there is less variation in pH and a 
higher deposition rate. (P. 613—Electro- 
less Nickel). 

Reconditioning of Cylinder Liners by 

Porous Chromium Plating. 

V. V. Efremoy and V. A. Zhikh. 
(Remont Avtomobilei, 1956, (1), 236-250) 

(In Russian). (P. 615—Chro- 

mium). 

Electrodeposition of Gold-Copper Al- 

loys. 


B.S. Krasikov. 


(Zhur. Priklad. Khim., 1957, 30, (5), 

799-802)—-(In Russian), (P. 615— 

Alloys). 

Nickel-Plating with Periodic Reverse 

Current. 

N. I. Zhinovich, M. M. Menkina and 

K. F. Rubenchik. 

(Sbornik Nauch. 

Politekhn. Inst., 1956, (55), 103-108) 
(In Russian). (P. 615-—Nickel). 

Replacement of Boric Acid in Nickel 

Plating. 

M. E. Gol’dshtein and B. E. Kordu- 

ner. 

(Tekhnol. Transport, Mashinostroe- 

nyia, 1956, (7), 36-38; C. Abs., 52, 

18015). (P. 616—Nickel). 


Rabot. Be lorus. 
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ing and allied arts. 


hit of that Convention. 


postage. 


make checks payable to: 





TECHNICAL PROCEEDINGS 
AWAITING YOUR ORDER 


ONTAINING each of the technical 


livered before the AES’s 45th Annual Convention 


held in Cincinnati, Ohio, May 19-22, 1958, together 
with their charts, diagrams, graphs, tables and other 
illustrations, and with the verbatim discussion that 
followed their delivery, TECHNICAL PROCEEDINGS 
(1958 Edition) broadly enriches technical and scientific 
knowledge in the field of electroplating, metal finish- 


It also includes the stenotype report of the panel 
session on ‘Practical Plating Problems’’ that was a 


A larger book than the 1957 edition, it also carries a 
front section that includes a complete chronological 
list of AES Conventions and Past Presidents; a day-to- 
day log of the 45th Annual Convention; a section on 
the AES Scientific Achievement Award and on the 
Paper Awards presented at that convention; a full 
listing of AES’s 1958-1959 Boards and Standing and 
Special Committees and a complete Branch Directory 
up to date as at September 1, 1958. 

The domestic price of the 1958 Edition of TECH- 
NICAL PROCEEDINGS is $12 per copy including 
To those ordering from outside of the 
United States’ continental limits, the charge is $15 
per copy including postage. 
companied by payment in full. 


AMERICAN ELECTROPLATERS’ SOCIETY 


445 BROAD STREET « NEWARK 2, N. J. 


A limited quantity also exists of the 1956 book at $12.50 per copy domestic; $15 per copy 
foreign and of the 1957 book at $10 per copy domestic and $12.50 per copy foreign. All 
orders must be accompanied by payment in full. 





pers de- 


All orders must be ac- 
Address orders and 
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Remittance must accompany all book orders 
pleced with AES Headquarters. 





Analysis of Electroplating and Related 
Solutions, by K. E. Langford, F.R.I.C., 
A.I.M., Second Edition, Robert Draper, 
Ltd., England, Published December 1958, 
408 pages. Non-members $9.00, AES 
Members, $7.20 

This book is a very useful collection of 
analytical methods carefully selected for 
a specific purpose. The methods chosen 
are sufficiently accurate for the analysis of 
plating solutions, and the author has 
taken great care to avoid the use of special 
equipment wherever it has been possible 
to do so 

In this second edition, the major changes 
are the addition of new methods using 
E.D.T.A., a few 


expansion of the “General Notes’’, and a 


other new methods, 
more extensive coverage of the subject 
of pH and the use of indicators. Mr. 
tactfully avoided over- 
emphasis of the virtues of E.D.T.A., and 
employed it only where it has a specific 


Langford has 


advantage. 
There will always be differences of 
opinion on any subject, and some will 


not agree completely with the classifica- 
tion of methods as being most suitable 
for the “Plater” and the “Chemist’”’ 
respectively. Your reviewer believes that 
the electrogravimetric methods, involving 
plating and weighing, are within the score 
of the “Plater’’ if he is at all capable. The 
classification does, however, differentiate 
between the more and the less difficult 
methods in general. The “Frequency of 
Determination’’ recommended for each 
constituent would not satisfy every situa- 
tion, but is eminently better than no 
recommendation. 


Despite the fact that the British and 
the Americans are presumed to have a 
common language, some translation is 
required. The gallons referred to in this 
book are not the familiar U. S. gallons 
and the ounces per gallon factors cannot 
Fortunately the 
metric equivalents are also given from 


be used in this country. 


which a familiar and easy conversion is 
possible. 

The book is very well edited. The errors 
in the first edition have been corrected 
and few, if any, new ones have occurred. 
The three hundred odd methods are 
clearly written and a short discussion of 
the theory and limitations of each method 
is given where required. 

The first edition was a very useful book. 
The second edition should prove to be 
even more so. 


R. A. Enruarnptr 





MANUAL AVAILABLE TO BRANCHES 





to Delegates’ duties. 





As a reference source to help Branches and Branch officers in 


effective Branch operation, many dedicated National and Branch 


leaders collaborated, without any remuneration, in preparing 
the comprehensive BRANCH OFFICERS MANUAL of the Ameri- 


ean Electroplaters’ Society, embodying practically every con- 


ceivable Branch operating subject from membership promotion 


Within red covers bound by Chicago screws, this 225-page 
consolidated mimeographed looseleaf book is now in use in 36 
AES Branches that ordered copies. 


A limited extra quantity of the book is still available at National 
Ileadquarters for the accommodation of Branches that have not 
previously ordered copies. These will be sold to Branches (only), 
on a first-come, first-served basis so long as that supply lasts, at 


$5.50 per copy, including postage to one destination. 


Write American Electroplaters’ Society, Inc., American Build- 
ing, 445 Broad Street, Newark 2, N. J. Payment should accom- 


pany order to obviate unnecessary bookkeeping expense. 








Handbook of Practical Electroplating, by 
Thomas M. Rodgers, published May 1959 
by The MacMillan Co. Non-members 
$8.50, AES Members $7.10. 


The text of this book is basically sound, 
and in many ways excellent for the practi- 
cal plater. However, there are many in- 
stances where the author could have im- 
proved his material by including informa- 
tion which he felt was beyond the scope 
of the book. While tumbling, buffing, 
burnishing and similar operations are not 
directly concerned with plating, they are 
an integral part of a metal finishing shop 
and, in the opinion of this reviewer, should 
receive more space in a handbook of 
electroplating. 

Mr. Rodgers has conveyed useful, for- 
gotten “‘secrets’’ to the plater and a novice 
should find it fundamental in learning 
how to plate. There are excellent chapters 
on various plating solutions, coloring of 
metals, etc., and many old formulas, used 
by the artisans years ago, are given. One 
such discussion is on “sand bobbing” in 
silver plating, now almost a lost art, but 
Mr. Rodgers explains it simply and intel- 
ligently. His definition of terms and meth- 
ods as reference material justify the addi- 
tion of the handbook to anyone’s library. 

The value of future editions of the book 
would be enhanced with some additions. 
For instance (1) In many cases, the author 
does an excellent job in discussing causes 
for many faulty plating deposits, but does 
not always tell the reader how to effect a 
cure. (2) Some information on important 
phases of plating are sometimes sketchy, 
and it is left to the reader to complement 
the material by finding it in another source. 
References for these omissions should be 
cited. 

Thomas M. Rodgers is a member of the 
American Electroplaters’ Society and the 
Electrochemical Society. He was presi- 
dent of the AES Philadelphia Branch in 
1948. He attended The University of 
Pennsylvania and Swarthmore College. 
During five and one-half years in the 
Navy, about four were in some way con- 
nected with electroplating. 

The author has been connected with the 
Hanson-Van Winkle-Munning Company 
for approximately 13 years. He is a 
registered professional chemical engineer 
in five states—Pennsylvania, Maryland, 
Virginia, North Carolina and Georgia. 

F. J. LAMANNA 

EVERLUBE INSTALLS MODERN 

PLATING PLANT 

EverLube Corp., No. Hollywood, Calif., 
has announced the opening of a new 
plating division. 

The EverLube plating division will 
specialize in plating applications in the 
precious metal field which will include 
gold, electroless nickel, hard 
nickel, rhodium. 

The new plating division is located at 
6940 Farmdale Ave., No. Hollywood, 
Calif. 


silver, 


PLATING 





L—701l. Dry Pickling Salts—Cleanite 
Products has issued an information sheet 
on a new dry pickling salt designated 
Cleanite 48 F. In field trials it is claimed 
baths lasted three to four times as long as 
muriatic acid. Add one pound per gallon 
of the powder to water and it is ready to 
use. No fumes. Can be used cold or 
heated. 


It is said that steel pickled in Cleanite 
48F will plate brighter than steel from a 
sulfuric or muriatic acid pickle. For brass 
or zinc 8 to 16 oz/gal is recommended, and 
for steel 16 to 32 oz/gal. Temperatures 
can vary from room temperature up to 
160F. The bath is controlled by titration 
with 1 N sodium hydroxide and additions 
made accordingly. 


L—702. 
A new brochure has been published by 
Visgard 


automatic viscosity control system. The 


Viscosity Control System 
Graymills Corp. on their new 


system controls the viscosity of dip tanks 
for flow coating and roller coating, and 
other coating operations. The brochure 
tells the complete story and is well illu- 
strated with schematic drawings. 


L—703. 


handy-size reference * 


Aluminum Finishes—<A new 
Finishes for Alumi- 
num,” containing latest information, has 
been made available by Reynolds Metals 
Co. 

Starting with cleaning treatments, the 


booklet 


five major types of finishing 


explains theory and method for 
operations 
organic and 


mechanical, chemical, anodic, 


porcelain enamel—including their ad- 


vantages, disadvantages and costs. Its 
aim is to proviae information needed to 
select the best 


applic ation. 


finish for a_ particular 


L—704. Industrial Floor Care—‘‘In 
dustrial Floors: How to Clean and Care 
for Them”’ is the title of a booklet recently 
published by Oakite Products, Inc. 

Every type of floor has been studied and 
its soil removal problem solved This 
booklet 
cleaning compounds, and descriptions of 
cleaning methods, is the distillation of the 
knowledge gained by field representatives 
Methods 


stripping wax and paint, 


and chemists over the years. 
of sanitizing, 


and of absorbing liquids are also discussed. 


L—705. 


prehensive te hnical article on the 


Dialysis Separation—A com- 


theore- 


JULY, 1959 


complete with charts, list of 


tical and practical aspects of dialysis is 
now available from Graver Water Con- 
ditioning Co. 

The article, Technical Reprint T-174 
covers the basic equations involved in 
dialysis separation; the type and design of 
dialysis membranes and equipment, and 
industrial applications possible with 
Graver’s Hi-Sep dialyzer. 

This artlicle will be of special interest to 
process engineers and others in industry 
who deal with, or desire to perform, liquor 
alkalis and 
Copies of the reprint are 
available without obligation. 


separations involving acids, 
neutral salts. 


706. Condensate Control System 

A brochure is available describing the 
C-B system of condensate control and 
explaining how the “Jet Action” principal 
is employed. Also the names of 156 
nationally known concerns in twenty-one 
different industries now using the C-B 
system for increased productions, lower 


steam cost, improved product quality and 


If you use... 


improved plant efficiency. This brochure 
(Publication 6001-B) with a “case history” 
of an installation is available from Coch- 
rane Corp. 


Cleanite Prod- 
ucts, Inc. has issued an information sheet 
on Cleanite 78, a copper and steel heavy 


L—707. Electrocleaner 


duty electrocleaner designed to eliminate 
staining and streaking prior to electro- 
plating in fully automatic cycles. 
tains a new additive to stop precipitation 


Con- 


of metals and silicates in the rinse water, 
especially in hard water areas. It is said 
to prevent stains running down from holes 
or pockets in plated articles. High con- 


ductivity combined with the proper 
wetting and penetrating agents removes 
smut and dirt from deep recesses. The 
powder is dust-free and a controlled foam 
blanket stops overspray. 

It can.be used anodically or cathodically 
over a wide range of concentrations and 
temperatures for steel and anodically for 
copper. 


NICKEL 
CHLORIDE 


And want... 


Top quality, personalized service, fast delivery 


It pays to call on... 


BERKSHIRE CHEMICALS, Inc. 


630 Third Ave., New York 17, N.Y. Telephone: YUkon 6-8855 
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Looking for 


“hugging é 


power” 





The average Watts solution . . . without 


any stress relieving agent will deposit 
nickel having a tensile stress of 23,000 psi 
and a hardness of 150 VHN. The addition of 
Seymour PCN in proper amounts will convert 
this tensile stress to a compressive stress 
thus depositing a nickel which tends to hug 
the base metal. Further, the degree of com- 
pressive stress can be controlled through a 
range from zero to 8,000 psi! The hardness 
of the nickel deposit increases from 150 VHN 
to 600 VHN without any loss in the high 
ductility characteristic to all Seymour plat- 
ing solutions. 


Other PCN Characteristics: 
Nickel deposits of high chemical purity. 
Excellent grain structure and high ductility. 
Excellent corrosion resistance. 
Easy removal of PCN from bath, through 
carbon purification. 
No breakdown or formation of organic 
contamination. 
e Operation in pH range of 2.0 to 5.0 

without change of color in the deposit. 






Send for your copy of 
this Technical Brochure 
on Seymour PCN 


ELECTRO CHEMICAL SUPPLIES DIVISION 


THE SEYMOUR MANUFACTURING Co. 


9 FRANKLIN STREET e@ SEYMOUR, CONN. 
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DR. D. GARDNER FOULKE 
Manager, Electrochemical Development 
Hanson-Van Winkle-Munning Co 

Matawan, New Jersey 


Copies of patents may be 
obtained by writing to Com- 
missioner of P Patents, Weshin 

ton, D. C. Price 25 cents an 4 








No. 2,867,574, 1/6/59—Fluid Electrical Contact—E. Berry, 

Los Angeles, Calif. 

Column 1 reads: “A device for electroplating the curved 
surface of an elongate cylindrical member which includes: a 
rigid, horizontally disposed elongate member; supporting means 
that permit it to be raised or lowered relative to an electro-plating 
tank; two supports depending downwardly from said member 
which are longitudinally adjustable thereon; two horizontally 
disposed housings affixed to the lower ends of said supports; a 
vertically disposed tubular member which extends upwardly from 
one of said housings and communicates with the interior thereof; 
two horizontal shafts rotatably supported in said housings and 
projecting from the inwardly disposed ends thereof; means 
mounted on the inwardly disposed ends of said shafts to removably 
engage the end portions of said cylindrical member for the rota- 
table support thereof; an elongate electrical contact mem)er 
projecting downwardly through one of said tubular members to 
contact a body of metallic electrical-conducting fluid disposed 
within said housing and in contact with one of said shafts; means 
to rotate said cylindrical member and said horizontal shafts; 
an anode adjacent said curved surface; and means connecting 
said contact member and anode to a source of electrical power to 
allow electroplating of said cylinder when disposed within the 
confines of said tank.” 

+ claims, 4 figures. 


No. 2,868,679, 1/13/59—Aluminum Conversion Coating— 
G. Pimbley, assignor to Turco Products, Inc., Los Angeles, 
Calif. 

A bath for coating aluminum surfaces is described as containing 
effective amounts of Be, Mg, Ca, Sr Ba ions and a halogen. The 
pu is given as 1.3 to 2.2. 

Claim 28 describes the addition of an anion in addition to the 
halide as one containing a group VI-A metal. 

28 claims. 

No. 2,868,680, 1/13/59 “Pie kling ‘and Cc cating Stainless ss 
Steel, J. Hendricks, assignor to Devex Corp., Lakewood, Ohio. 
Immerse the stainless steel in a 12 to 30 per cent pickling bath 

(sulfuric) containing 5 to 100 lb of sodium chloride and an activator 

(an alkali salt containing oxygen and sulfur with a valence less 

than six). 

10 claims. 


No. 2,868,682, 1/13/59—Chromate-Fluoride Coating Solu- 
tions—G. Dell, assignor to Parker Rust Proof Co., Detroit, 
Michigan. 

Claim 1 states “An aqueous acidic solution for producing 
corrosion-resistant and paint-base coatings on metallic surfaces 
consisting essentially of water, at least one compound containing 
hexavalent chromium, at least one compound containing the 
fluoride radical, and at least one condensed phosphate compound 
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KNOWLEDGE OF INESTIMABLE VALUE IN THESE AES RESEARCH 
PROJECT REPORTS CURRENTLY AVAILABLE 


Cleaning and Preparation of Metals for Electro- 
plating, IV, V, VI & VII—By H. B. Linford & 


E. B. Saubestre 


Methods for Testing Thickness of Electrodeposits, 
ll & IWI—By H. J. Read & F. R. Lorenz 


Porosity of E'ectrodeposited Metals—By N. Thon, 
D. G. Kelemen, L. Yang, S. Yang, D. Dean 


The Analysis of Electroplating Solutions for Major 
Constituents— By E. J. Serfass & M. H. Perry 


Effect of Basis Metal Condition on Plating, | & Il 
By A. E.R Westman & A. F. Mohrnheim 


Effect of Surface Finishing on Nonferrous Base 
Metals on Protective Value of Plated Coatings— 
By G. J. Kahan, W. W. Macchia, J. M. Fairbank 


How the Small Electroplater Can Treat Cyanide 
Plating Waste Solutions with Hypochlorites—By 
Barnett F. Dodge and Walter Zabban, Yale Uni- 


versity, New Haven, Connecticut 


Include Payment 
with Order to: 


445 Broad Street 


Serial 26 
Project 12 
$3.50 


Serial 27 
Project 7 
$1.35 


Serial 28 
Project 6 
85 Cents 


Serial 29 
Project 2 
90 Cents 


Serial 30 
Project 14 
$1.10 


Serial 31 
Project 4 
45 Cents 


Serial 33 
Project 10 
50 Cents 


" 
| 


Effects of Impurities and Purification of Electro- 
lating Solutions, IX, X & XI—By Dr. D. T. Ewing, 
By. A. J. Smith & Dr. W. O. Dow 


Cleanability and Oil Spreading Rates—By H. B. 
Linford & P. E. Grubb 


The Nature, Cause and Effect of the Porosity in 
Electrodeposits, | & II—By Fielding Ogburn, Asaf 
Benderly and Margaret Hilkert 


Microthrowing Power, A Literature Search—By 
Esther B. Lefer and Henry Leidheiser Jr 


The Influence of the Physical Metallurgy and Me- 
chanical Processing of the Basis Metal on Electro- 
plating IV—By M. H. Jones, Chih-Yeu Lu and 
J. Zajdowski 


Mechanical Finishing of Metal Surfaces—Bibli- 
ography—By C. E. Kennedy, J. E. Fritts, R. S. 
Modijeska, L E. Weeg & R. V. Twyning 


Serial 34 
Project 5 
50 Cents 


Serial 35 
Project 12 
50 Cents 


Serial 36 
Project 13 
$1.00 


Serial 37 
Project 17 
75 Cents 


Serial 38 
Project 14 
$1.25 


Serial 39 
Project 18 
50 Cents 
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PRICES OF ELECTROPLATING SUPPLIES 











Anodes Chemicals 
CADMIUM, per Ib $1.20 BORIC ACID, 100 lb bag N. Y.. ss BR 
COPPER CADMIUM OXIDE, 100 lb drum per Ib..... $1.30 
Cast elliptical, 18 inches or longer, 5000 Ib CAUSTIC SODA, 100 Ib, N. Y..... , 8.50 
lots 16.00 CHROMIC ACID, flake type, 100 lb drums 30.44 
Electrodeposited 38.00 COPPER CYANIDE, 100 lb drum. . 65.90 
BRASS, 80-20, ball anodes, 2000 lb or more 51.50 COPPER SULFATE, 100 lb bags, per cwt... 22.75 
ZINC, ball anodes, 2000 Ib lots 18.00 NICKEL CHLORIDE, freight allowed, 100 lb 45.00 
(for elliptical add 1¢ per Ib NICKEL SULFATE, 100 Ib............ 36.00 
NICKEL, 99 pct plus, rolled carbon per lb... $1.0225 POTASSIUM CYANIDE, 100 lb drum N. Y. 45.50 
(rolled depolarized add 3¢ per lb) POTASSIUM STANNATE, 100 to 300 Ib 
TIN, ball anodes, per |b approximately $1.05 apo EEE Ee serene . 85.70 
(Cents per lb. unless otherwise stated, freight allowed ne ;CHELLE SALTS, 100 Ib......... 53.00 
in quantity) SODA ASH, 100 Ib....................... 9.10 
SODIUM CYANIDE, domestic, f o b N. Y.. 
Primary Metals 200 Ib drums................ pes 23.70 
GOLD, U. S. Treas., per oz. ... $35.00 SODIUM STANNATE, 100 to 600 lbs. _ 71.20 
INDIUM, 99.9 per cent, per troy oz 2.25 ZINC CYANIDE, 100 Ib... .... 2.2.22... 59.00 
LEAD, New York, cents per lb 11.90 ZINC OXIDE, American process, lead free, 
PALLADIUM, per troy oz $18 to 20 gk ky | eee eree 15.5 
PLATINUM, per troy oz $77 to $80 
RHODIUM, per troy oz ; $120 to $125 (Cents per lb, f o b al point shipped) 
SILVER, New York, cents per troy oz... 91.375 Prices in effect June 1, 1959 


These prices, while derived from authentic sources, may be expected to vary by geographic location, quantity 
purchase, FOB and other terms, market influences and variations. They are presented solely as a general guide. 
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which yields the condensed phosphate radical in solution and in 
which the mole ratio of cationic oxides to anionic oxides is greater 
than 0 and less than 3, said condensed phosphate compound 
being present in amounts up to about 0.5 per cent by weight 
calculated as condensed phosphate of sodium compound.” 

14 claims. 


No. 2,868,702, 1/13/59—-Forming a Dielectric Oxide Film on 

Metal—Joseph B. Brennen, Cleveland, Ohio. 

Oxidize the metal at 212F to melting point of the metal to form 
a relatively thick oxide film compared to that normally formed 
in air at room temperature, then electroform an oxide film under 
said thermally formed oxide to form a film of high dielectric 
strength. 

3 claims. 


No. 2,868,705, 1/13/59—Electropolishing—John Bair, Man- 

hasset and Elmer Wodetzky, Freeport, N. Y. 

An electrolyte for electropolishing is described as essentially 
phosphoric acid containing 0.7 to 2.7 per cent by weight of 
sulfuric acid and 0.004 to 0.014 per cent of hydrofluoric acid. The 
disclosure states the electrolyte is useful for all metals except 
chromium and aluminum. 

1 claims, 9 figures. 


No. 2,868,709, 1/13/59—Feed for Plating Barrel—R. Bikales, 
assignor to Metal and Thermit Corp., Woodbridge, N. J. 
Claim 1 reads: “In a plating machine expecially adapted for 

chromium plating from a chromic acid type solution comprising a 

tank adapted to hold the plating solution at a predetermined 

solution level therein, a horizontal rotatable metallic barrel 
adapted to be partly immersed in said solution and with which 
work articles therein may make electrical contact and one end of 
said barrel adapted to receive work articles to be plated and the 
other end to discharge said articles, the combination of means 
adapted to move work pieces longitudinally of said barrel com- 
prising a plurality of plates arranged on edge in a longitudinal 
row on the inside wall of said barrel with each plate angularly 
disposed in the same direction to the longitudinal line of said rows 
of plates and each plate disposed relative to the other plates so 
that any plane at right angles to the longitudinal axis of said 
cylinder between the leading edge of one end plate and the trail- 
ing edge of the other end plate will intersect at least one plate.” 
3 claims, 4 figures. 


No. 2,869,266, 1/20 /59—Etching a Metal Surface—F. Hindler, 
assignor to Turco Products, Inc., Los Angeles, Calif. 

The process is described as making use of a metal dissolving 
solution on a masked piece. ‘The resist is substantially less 
soluble in said solution than said metal and dissolving metal from 
the unmasked portion of said surface and substantially uniformly 
undercutting the periphery of said resist, by completely immers- 
ing said surface in said solution and continuously rotating said 
surface immersed in said solution in a plane at a sustantial angle 
to the horizontal and on an axis transverse to said surface, to 
prevent the entrapment under the resist of gases liberated by the 
action of said solution on the metal work piece surface.” 

3 claims, 5 figures. 


No. 2,869,267, 1/20/59—Etching Aluminum—F. 
assignor to Turco Products, Inc., Los Angeles, Calif. 
An aluminum etching bath is claimed, being essentially an 

alkali metal hydroxide containing triethanolamine. Some claims 


Holman, 


also mention an alkali metal aluminate. 
18 claims, 6 figures. 


No. 2,870,046, 1/20/59—Rectifier—R. Van Asselt and C. 
Gerdes, assignors to Monsanto Chemical Co., St. Louis, Mo. 
An electrica! current rectifier is described as a compact mass of 

descrete portions of an oxide and sulfide of titanium in intimate 

contact with each other. 
1 claims. 
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iT ALL ADDS UP? 


10 reasons why you can 
electroplate better with 


BsA° FLUOBORATE 
PLATING SOLUTIONS 


1. No mixing or dissolving 
necessary . . . supplied in 
concentrated solution | 
form 


2. Easier bath preparation 


3. Stability of bath 
composition 





4. Ease of control 


5. Practically 100% anode 
and cathode efficiencies 


6. High conductivity 
7. Good covering power 


8. Fine-grained deposits of 
good color 


9. Faster, high-speed 
operation 


10. Readily adaptable for 
alloy deposits — lead-tin 
and lead-tin-copper alloys 


PLUS MANY MORE ADVAN- 
TAGES enabling you to in- 
crease production . . . lower 
your operating costs... get 
easier, simpler operations. In 
addition to the advantages 
listed above, each fluoborate 
bath offers a number of spe- 
cial advantages for its par- 
ticular applications. 


Here is the modern way to 
electroplate. Write or phone 
today for information on the 

use of B&A fivoroborate solu- 

tions in your plating opera- 
tions. 







Technical Bulletins on specific 
applications are available. 


llied GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 


hemical 





Baker & Adamson® Piating Chemicais 


USE READER SERVICE CARD; INDICATE A 735. 863 

















Analysis... pH, and Thickness 
Testing made simple with 


KOCOUR TEST SETS 


Regular Control is good practice 
Nothing can surpass the economy and convenience of regular 
control. It helps prevent trouble. When you do have a 
problem, you can determine the cause quickly . . . especially, 
if you're equipped with control for analysis and pH for your 
various baths and Thickness Testing for your plated work. 


Con‘rol Your Solutions With KOCOUR TEST SETS 


Kocour Test Sets provide the simplest, most direct analysis. 
Easy to use . . . no knowledge of chemistry required. Com- 
plete with glassware, reagents and directions. 


For every plating purpose 


KOCOUR Test Sets are 
available individually or in 
economical combinations for 
the control of plating, clean- 
ing, pickling, anodizing, 
sealing, coating, passivating, 
desmutting, deburring, phos- 
phorizing, heat treating, pH 
control and thickness testing. 
Write for your FREE copy of 
“Lab Hints for the Plater’’. 


PLATING THICKNESS TESTING 


Try a Model 955 on a 15-Day FREE Trial! 


. direct reading 
. Virtually automatic 
- 90-95 % accurate 


. simple operation 


Model 955 determines the thickness of heavy or decorative 
chromium, silver, tin, cadmium, zinc, brass, copper, nickel, 
lead and other alloy deposits, on various basis metals (includ- 
ing COPPER-NICKEL-CHROMIUM-Composite Coatings). 
Write for Bulletin 400 and ask for details on a 15 Day 
FREE Triall 





to- plating ~ ‘ 
and pi - hardening 
equip onodizing ~ ded for your 
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Specify KOCOUR test sets {rom your supplier. 


864 USE READER SERVICE CARD; INDICATE A 736. 
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No. 2,870,048, 1/20/59—De-enameling Process—C. Woerther, 
assignor to International Minerals and Chemical Corp., New 
York. 

The use of a concentrated caustic soda solution to de-enamel 
wire is claimed, the improvement being adding aluminum fluoride 
to the caustic solution. 

11 claims. 


No. 2,870,068, 1/20/59—Electroformed Screens—G. 
assignor to Diamond Gardner Corp., Delaware. 


Schaer, 


Claim 1 states: “A process for electroforming screens in an 
electrolytic cell having an anode and primary and secondary 
cathodes with the primary cathode between the anode and second- 
ary cathode and having a plurality of holes therethrough, com- 
prising non-adherently electroplating a layer of screen material 
on said primary cathode maintaining the ratio of primary cathode 
current to secondary cathode current substantially no greater 
than the ratio of solid area to hole area of the primary cathode, 
maintaining the potential difference between the anode and the 
secondary cathode greater than between the anode and the 
primary cathode, and mechanically removing said layer from 
said cathode as an entity.” 

6 claims, 7 figures. 


No. 2,870,069, 1/20/59—Bright Nickel—B. Ostrow, 
Bellmore and Fred Nobel, North Valley Stream, N. Y. 
\ bright leveling nickel process is claimed with the reaction 


North 


product of a polyalkylene amine with unsaturated aldehydes and 
unsaturated esters of lower fatty acids. An example is crotonic 
aldehyde with diethylenetriamine used in the amount of 2.5 
g/l along with benzene sulfonamide and 1.5 sodium naphthalene 
disulfonate. 


5 claims. 


No. 2,870,526, 1/27/59—Brass Plated Wire 
to National-Standard Co. Delaware. 


QO. Adler, assignor 


Plate the ferrous wire with at least 0.00004 in. of zinc, then 
with a uniform ratio Cu-Zn brass at least 0.000017 in. thick 
prior to rubber covering the wire. 


t claims. 


No. 2,871,139, 1/27/59—Silvering Process 
Mass. 


Sensitize the plastic body with stannic chloride, then apply a 


S. Wein, Quincy, 


silver coating by immersion in a silver salt solution containing 

a chelating agent (2-amino-l-butanol and similar compounds 

including ethylenediaminetetraacetic acid) and a reducing agent. 
9 claims. 


No. 2,871,140, 1/27/59—Metal Treating— N. Gross, assignor to 
Diamond Alkali Co., Cleveland, Ohio. 
Immerse a metal (wire) in molten caustic and then lead into a 
molten fatty acid to cause an in silu formation of the hydroxide 
and acid. 


4 claims. 


No. 2,871,142, 1/27/59—Chemical Nickel and Cobalt Plating 
Process—S. Hayes, assignor to North American Aviation, Inc. 
The use of a nickel-charged cation exchange resin to replenish 

nickel to an electroless nickel bath. 


12 claims, 11 figures. 


No. 2,871,174, 1/29/59 
to Bell Telephone Laboratories, Inc., New York. 


Electropolishing—D. Turner, assignor 


For p-type silicon surfaces make anodic in hydrofluoric acid of 
2 to 10 per cent. 


1 claim. 
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Cc. C. Helmle has been appointed vice 
president and general manager of Enthone, 
Inc. of New Haven, Connecticut, a sub- 
sidiary of American Smelting and Refining 
Co. Mr. Helmle was previously vice 
president and sales manager and will 
continue as sales manager in addition to 
his new duties. 


Mr. Helmle has been prominent in the 
metal finishing industry for many years. 
After receiving a degree in chemical 
engineering from Rensselaer Polytechnic 
Institute, he served for ten years as a 
plating chemist and metallurgist at the 
General Electric Co, plant in Bridgeport, 
Conn. In 1943 he was named a vice 
president of Enthone and has played an 
active role in the growth of the firm. He 
has published many articles on the 
engineering aspects of metal finishing. 
Bridgeport Branch. He is presently a 
member of the board of trustees of the 
Metal Finishing Suppliers’ Association 
and chairman of their Trade Promotion 
Comunittee. 





Cc. C. Helmle 


Dr. E. B. Saubestre 


Edward B. Saubestre has been pro- 
moted to technical director and William 
K. Murray to manager of marketing at 
Enthone. 
Columbia University and was associated 


Dr. Saubestre is a graduate of 


with the Research Laboratories Division 
of Sylvania Electric Products, Inc., Bay- 
side, New York, before joining Enthone 
in October, 1958, as assistant to the 
research director. As technical director, 
he will direct the new Enthonics laboratory 
including research, development and tech- 
nical service activities. 


Mr. Murray joined Enthone in 1953 
and was supervisor of the technical service 
laboratory for several years before becom- 
ing manager of customer service in 1957. 
He is a graduate of Rensselaer Polytechnic 
Institute and was previously employed by 
Wallace Silversmiths of Wallingford, Conn. 
As manager of marketing, he will be in 
charge of advertising, sales promotion, 
market research and public relations. 


JULY, 1959 








W. K. Murray 


T. Sward 


- . , 
Ted Sward_ has been appointed assistant 


’ . 
sales manager for Industrial Filter & Pump 


Manufacturing Co., Cicero, Ill. Previous 


ERSonac an 





to his present appointment, Mr. Sward 
served the company as a sales engineer, 
Before coming to Industrial, Sward was 
associated with Western Electric Co., 
Chicago. 

He is a graduate of James Milliken 
University in Decatur, Illinois, where he 
earned a BS degree in 1951. 


James F. Zievers was announced in- 
correctly in the May issue, page 527, as 
having been appomted president of In- 
dustriat Filter and Pump Manufacturing 
Co. The appointment was to vice 
presidency of the firm. He has been with 
Industrial Filter for eight years. 
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Hanney Memorial Award. 
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Opportunity to Authors 


Member or non-member authors of technical and scientific 
papers on electroplating, metal finishing and related arts are 
cordially invited to submit manuscripts of original, unpublished 


papers to the Editor of PLatine for review and publishing 


Any such paper accepted and published in PLatine will also 
be eligible, of course, for selection by the Society’s Paper Awards 
Committee for the Carl E. Heussner Award; AES Silver Medal; 
AES Bronze Medal; George B. Hogaboom Memorial Award; 
Robert S. Leather Mechanical Finishing Award; Chromium 


Plating Award; Precious Metal Plating Award, or the John J. 


So as to expedite review and other processing, please write the 
Editor, PLatinc, 445 Broad Street, Newark 2, New Jersey, for 


full particulars before submitting your manuscript. 
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Select from one of the nation's largest 
stocks of guaranteed rebuilt electro- 
plating motor generator sets and 
rectifiers with full control equipment. 


MOTOR-GENERATOR SETS 
All Sizes Up to 8000 Amps. 
Popular Makes ¢ Chandeysson 
« H-VW-M «@ Elec. Products and Others 





SPECIAL M-G SET OFFERING 
Rebui.t H-VW-M 3000/1500 emp.,12/24 
V., synch., exc.-in-head, 440/3/60 AC 
Excellent for anodizing 1500 A., 24 V 
SPECIAL PRICE F.O.8. CAMB. $3500.00 











ANODIZERS 
Various Makes Up to 1500 Amperes 





SPECIAL ANODIZER OFFERING 
1—IDEAL ANODIZER, 1000 omps., 
30 V., exc.-in-head, full controls, 220/3/ 
60 AC. PRICE: F.O.B. CAMB. $1850.00 











RECTIFIERS 
All Makes Up to 8000 Amperes 





SPECIAL RECTIFIER OFFERING 
25—G.E. & H-VW-M 500 omp., 6 v. or 
250 amp. 12 v. basic rectifiers. SPECIAL 
PRICE: F.O.B. CAMB. $250.00 EACH 











MISCELLANEOUS 
71 ASAL( Ball Burnishina Barrels 
1—L"HOMMEDIEU 5 H.P. Variable Soeed. 
Buffer. Model 18 


1—COLT Gas-heated Hot-air S 


piral Dryer 


Fume Exheusters 


3—Industrial Type RDR-1 Rubber Lined Filters 
14 x 36; 14 x 28; 10 x 28 

1—No 2 LASALCO 15x30 Motorized S.S 
Cleanina Cy Jer. 3/16" perf 


2—HVWM 14x30 Cyanide Plating bbls 


1- 10 aal. BARNSTEAD Demineralizer Model 


FM.-3 with 500 gal. storage tank 


2—CROWN & KREIDER Centrifuge! Driers 
No. 1 and No. 2 with Heat 


3- AM Blower Type HIS Size 330-1¢ B.B 
Beckw Curve, Vee Belt 

Other outstanding values in stock. 
You'll save more if you check M. E. 
Baker first for all your Plating, ano- 
dizing and metal finishing needs. 


M. E. BAKER CO. 


Kirkland 7-5460 
25 Wheeler St., Cambridge 38, Mass 
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R. O. (Dick) Watson has been named 


Peter E. Caron has been named man- 
ager of the by-product sales department 
of American Smelting and Refining Co. 
Mr. Caron succeeds Donald K. Wright, 
who retired on Jan. 1 of this year, after 34 
years of service to the company. 


Mr. Caron joined Asarco in 1948 as a 
salesman in by-products sales and has re- 
mained in the department since that time. 


Born in New York City in 1924, 
Mr. Caron attended St. Marks School in 
Southboro, Mass., and received a BS de- 
gree from Harvard University in 1947. 
During World War II, he served in the 
European Theater as a first lieutenant 
with the U.S. Army Combat Engineers. 


Merle F. Koblish has been named sales 
manager for basic industrial chemicals 
produced by Allied Chemical’s General 
Chemical Division. 

Mr Koblish succeeds Arthur E. Foell 
who retired Dec. 31 after 41 years with 
the company, serving as manager of sales 
the last 15. 

A member of the Allied Chemical or- 
ganization for 30 years, Mr. Koblish has 
been assistant manager of sales since 1947. 
Starting as a salesman in the New York 
office in 1929, he was later manager of the 
St. Louis and Washington, D. C., offices. 

Mr. Koblish is a graduate of Cooper 
Union from which he holds a BS degree 
in chemical engineering. His home is at 


Indian Head Road, Morristown, N. J 


William E. Bridgett has been added to 
the sales staff of the Apothecaries Hall 
Division of the Hubbard-Hall Chemical 
Co. of Waterbury, Conn. Mr. Bridgett 
will cover the Southern New England 
territory 

Mr. Bridgett was formerly in charge of 
metal finishing for the Stanley-Judd Di- 
vision of the Stanley Works and has more 
recently represented Hanson-Van Winkle- 
Munning in the sale of metal finishing 
With his wife 
and two children he lives in Wallingford, 


equipment and supplies 


Conn. 


Rudy Cernick has joined the American 
Buff Co. as sales representative in Eastern 
Michigan and Western Ohio. 

Mr. Cernick formerly conducted his 
own swimming pool construction business 
in Chicago. He will work out of the De- 
troit office at 2970 West Grand Boulevard 

Harry Parsons, who has represented 
the American Buff Co. in Ohio and West- 
ern Pennsylvania for the past three years, 
has been transferred to the New England 
territory. He will cover the states of 
Connecticut, Rhode Island and Massa- 
chusetts for the company. 

Mr. Parsons is a native of Connecticut 
and will make his headquarters in New- 
town, Conn. 


Division of Ravybestos-Manhattan. Inc.. 








PREVIEW 
OF 
PLATING MAGAZINE 
ISSUES AHEAD 


AUGUST 1959 
Another annual edition of PLar- 
ING’s widely anticipated WATER 
AND WASTE TREATMENT 


issue. 


SEPTEMBER 1959 

An issue featuring a number of 
important electroplating and metal 
finishing articles, plus many fea- 
tures of wide PLatinc MaGazine 
readership interest, including an 
up-to-date copy of the AES’s 
amended Constitution and By- 
laws, and a financial report cover- 
ing the fifteen-month period from 
April 1, 1958 through June 30, 
1959. 


OCTOBER 1959 


Several significant technical and 
scientific papers will be released 
in this strong autumn issue, plus 
many of PLatine’s widely antic- 
ipated regular features. 


NOVEMBER 1959 


Third annual edition of PLaTinG 
MaGazine’s popular AIRCRAFT 
ISSUE, this edition, judging by 
its blueprint at this stage, looms as 
one of PLatrna’s strongest future 
editions, a worthy follower of ex- 
pectedly effective SEPTEMBER 
and OCTOBER 1959 general 


issues. 


DECEMBER 1959 


PLaTiInG’s always popular Christ- 
mas Issue this year implemented 
by several important innovations. 


JANUARY 1960 


Another annual edition of PLat- 
ING’s vaunted “Abrasives and 
Mechanical Finishing’’ Issue. 


MARCH 1960 
PLatine’s widely anticipated an- 
nual “Organic Coating”’ issue. 
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NEW CHROMIUM PROCESS 











Kenneth C. Davis has been named 
assistant general manager of Michigan 
Abrasive Co. 


After World War II army service, and 
sales and advertising experience with 
several companies, Mr. Davis joined 
Michigan Abrasive Co. in 1950 as a sales 
representative. His work soon brought 
an advancement to district sales manager, 
embracing Michigan and Ontario. 


Previously, Mr. Davis was employed on 
the advertising staff of Plymouth Motor 
He left 
there to become an account executive with 
Holden Clifford & Flint, a local advertis- 
ing agency. Then, 
leather Corp., 


Co. as assistant to the supervisor. 


Texti- 
now a division of General 
Tire Co., lured him to Toledo where he 
served in the department until 
starting his career with Michigan Abrasive 
Co. 


an offer from 


sales 


Charles D. MeCarty has been issued a 
franchise for the distribution of products 
manufactured by the Schaffner Mfg. Co. 


Mr. McCarty will exercise his franchise 
in the state of Tennessee. He has been 
thoroughly trained in the buffing and 
polishing division of metal finishing. He 
makes his home at 4105 Central 


Pike, kK NOX, ille. 


Avenue 





C. D. McCarty H. E. Hirschland 


Herbert E. 
vice president in charge of commercial de- 
velopment, Metal & Thermit Corp. He 
had the title of 
commercial development. 


The Commercial 
vision headed by Mr 
the functions of 


Hirschland has been elected 


previously director of 


Di- 
. Hirschland includes 


Development 


product development, 
market development and research. 


Mr. Hirschland started with Metal & 
Thermit in 1941 as a process engineer in 
the then-newly-centralized de- 


He has been involved in re- 


research 
partment. 
search, production and sales assignments 
since that time. 





Donald R. Meserve has been named sales 
manager of the Organic Coatings Di- 
vision, Metal & Thermit Corp. 

Mr. Meserve has been with the Com- 
pany for 17 years, during which his re- 
sponsibilities have included research and 
development, technical service, produc- 
tion, and sales. 

Since 1957, he has served as chairman 
of the Vinyl Dispersions Division of the 
Society of the Plastics Industry. 
of the 


Corrosion Engineers, 


He is a 
National Association of 
the National Paint 
Association, 


member 


and Varnish and American 


Management Association. 


Mr. Meserve is an alumnus of Middle- 
bury College, where he received his degree 
in Chemical Engineering. 


T. C. Tiearney has been appointed assist- 
ant sales manager of Indiana Commercial 
Filters Corp., Lebanon, Indiana. 

In 1950, Mr. Tiearney joined the Honan- 
Crane Co., which was later acquired by 
Commercial Filters. During this entire 
period, he served in a sales engineering 
complete line of CFC 
filtration equipment. He is a veteran of 
World War II and a graduate of the 


University of Illinois. 


capacity on the 





Safe chlorine eéntrol is the job of a chlorinator. 


This control, the V-notch, does the job completely. 
Yet it appears to be simply a grooved plug in a ring. 
It is, of course, more than that... much more. 

The groove in the plug is precision milled and shaped so t 
when you turn the control knob on your chlorinator and the plug” 
“Sides through the ring, the size of the opening between the groove — 
and the ring changes an exact amount: You meter chlorine pd ‘ 
and simply because every position of the plug in the ring makes — 
a repeatable orifice size—a repeatable chlorine flow rate. 
Only in a W&T V-notch Chiorinator is control so simple, so 


so precisely right. 


And, of course, the right plastics make the whole chlori 


chlorine-proof. 
















MEW pti 















A booklet, “The V-notch 
Story” will tell you about all 
the W&T V-notch Chlorinator 
features. For your copy write 
Dept. 127.75 


WALLACE & TIERNAN INCORPORATED 
25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 738. 867 


of New York 
Hirschland graduated from 


A native City, Mr. 
Dartmouth, 


class of 1939, with a Bachelor’s degree in 









AAU 


chemistry. He received the MS degree 
in chemical 1941 from 
M.1.T. He is a member of the American 


Institute of 


engineering in 


Chemical Engineers, the 





American Chemical Society, 
Club and Dartmouth Club. 


Chemists 


JULY, 1959 













R. O. (Dick) Watson has been named 
sales and service engineer for the South 
Indiana area for Northwest Chemical Co., 
Detroit. 

Dick Watson is well known in the plat- 
ing, cleaning and industrial chemical field 
through his activities in the Grand Rapids 
area over the past ten or twelve years 

He is a chemical engineer, graduate of 
the University of Detroit, an officer in the 
National Guard, past president of the 
Grand Rapids Branch of the American 
Electroplaters’ Society 

Mr. Watson has’ moved his family to 
Indianapolis where he will establish a 


regional office 


L. S. Hilton has been appointed manager 
of the abrasive and diamond wheel de 


partments of the Manhattan Rubber 


Division of Raybestos-Manhattan, Inc., 
He succeeds J. A. 


Lange who requested to be relieved of 


Paksaic, New Jersey. 


managerial responsibilities in order to 
devote his knowledge and 43 years 
experience to improving methods and 
quality. CC. Fleming Jr. has _ been 
appointed production and development 
manager. 

L. S. Hilton started with Manhattan in 
1934 and was formerly sales manager. 
New sales executive appointments to 
succeed him are S. R. Delaney, sales 
manager, and A. J. Verrinder, assistant 
sales manager. Technical superintendents 
also appointed are D. B. Bell and L. S. 
Benson. T. Gordon, formerly super- 
intendent of diamond wheel department, 
has been appointed field engineer for 
diamond wheel sales to replace H. Ahlers 


who is retiring. 
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NEW CHROMIUM PROCESS 


(Continued from page 852) 


chromium to as much as 100 to 200 
millionths of an inch—or approximately 
10 times what previously was specified,” 
according to Mr. McLeese. 

Following an introduction by Mr. 
McLeese, Henry Mahilstedt called the at- 
tention of the press to the increased aware- 
ness on the part of major users of electro- 
plated parts of the need for substantially 
He then 
explained the CASS and Corrodkote ac- 
celerated tests now used for evaluation by 
the industry, and the ASTM system of 
rating test results. 


increased corrosion resistance. 


Dr. Edgar J. Seyb discussed the tech- 
nical aspects of the new Duplex Chromium 
plating system, and presented the results 
of accelerated corrosion tests on both 
panels and actual automotive industry 
production parts. He also described actual 
results being obtained in production in- 
stallations of this new system which, he 
said, can be adapted with minor modifica- 
tions to most existing production plating 
operations. 
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In developing a_ successful duplex 
chromium process, many combinations of 
different types of deposits were plated 
and evaluated. The combination of crack- 
free CF-520 and SRHS Special CR-110 
chromium capitalizes on the advantages 
of each, it was announced. The result 
is the present Duplex Chromium process, 
consisting of an initial application of 
bright crack-free CF-520 chromium for 
optimum coverage and buildup in low 
current density areas, followed by a second 
bright deposit of finely cracked chromium 


from a specially operated CR-110 bath. 





ERRATUM 

On page 707 of the Golden Jubilee Issue of 
this magazine, text under the photograph of 
T ggess read, **Annually, for years, each 
National President, at the Second Business 
Session of the Supreme Society at the Na- 
tional Convention, terminal date of his ad- 
ministration, receives the traditional silver- 
plated gavel of his office . . ." The word 


terminal should have been starting. 
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BRITISH-COLUMBIA 
Plant Tour of 


Copper Mills 





The May 13 general meeting of the 
British Columbia Branch took the form 
of a plant tour for 51 members and guests 
through the brand new factory of Western 
Copper Mills Ltd. in New Westminster. 

Groups of approximately a dozen people 
were led on the tour by representatives of 
the company. In this manner it was much 
easier to achieve satisfactory descriptions 
of the various operations in the plant and 
enabled everyone to have their questions 
answered in a very satisfactory manner. 
The tour took us through the complete 
cycle of manufacture, from the raw copper 
in electrolytic sheet form, through the 
casting process, on to where the billets 
were extruded and finally to the subse- 
quent drawing operations where the 
material was formed into the required 
sizes of tubing. Following the tour 
through the manufacturing section of the 
plant we were shown through the very 
impressive and up-to-date laboratory 
facilities and, finally, we visited the hard 
chrome plating shop, where the drawing 
dies are hard chrome plated. 

The massive and modern machinery in 
the plant proved to arouse a great deal of 
interest. The evening was brought to a 
close in the plant cafeteria with coffee and 
sandwiches, generously provided by the 
company. 

N. A. Shepherd 
Secretary 


BUFFALO 
New Officers Elected; 
August Picnic Planned 


The Buffalo Branch held its last 
meeting of the 1958-59 season May 1 at 
the Niagara Manor, Buffalo, N. Y. 

Election of officers for 1959-60 was held 
and results are as follows: President, 
Rolland Campbell; vice president, 
Harold Shapiro; 2nd vice president, 
John Donaldson; 3rd _ vice president 
John Tiebor; secretary, Robert Lienert; 
treasurer, Ernest Jones; sergeant-at- 
arms, Ray Blechinger; librarian, 
Richard Davis and board of managers 
Frank Rudolph, John Scholterer and 
Joe Ruff. 

Retiring President Frank Rudolph 
expressed his appre iation to all of the 
committeemen who helped make the 
Regional meeting a success. 

Eric Sampson, picnic committee chair- 
man, reported on the progress of the picnic 
committee. It was agreed to hold a 
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BRIDGEPORT BRANCH INSTALLS ITS 1959-1960 OFFICERS 

AES's Bridgeport Branch, born in 1914, entered its forty-sixth year as a chartered affiliate 
of the Society by installing its 1959-1960 Branch officers, headed by Allen Ferguson, 
at a meeting at the Barnum Hotel, Bridgeport, May 8. National Executive Secretary 
John P. Nichols installed the officers and addressed the Branch on National AES affairs. 
Above 1) Branch members at the early stage of the meeting. 2) The installation (left to 
right facing audience) Branch President Ferguson, First Vice President William Hyatt 
Jr., second Vice President William Lindsay Jr., Secretary-Treasurer Robert M. Parker 
(shaking hands), Librarian Al Jocis and Sergeant-at-Arms Emil Berger. 3) Retiring President 
Michael Tamas receives his Branch Past President's pin from President Ferguson; 4) The 
Branch hears from Executive Secretary Nichols concerning AES affairs. 





basket-type picnic, similar to last year’s, in 
the Jamestown area early in August. 

The next business and educational 
session will be held Friday, Sept. 11, at 
our regular meeting place. 

Robert E. Lienert 
Secretary 


CHICAGO 
Wiesner Talks on 
Hard Coat Anodizing; 
Visitors from Japan 
The Chicago Branch met for the regular 
monthly meeting on Friday, May 1, at 
the Western Society of Engineers. In 
the absence of Charles Gildzahler, Matt 
Dassinger conducted the business meet- 
ing. An increase in dues is imperative in 
order to satisfy the needs of the National 
Society. A very lively discussion followed 
regarding the amount required to help out 
the Society. It was decided to let the 
Delegates use their own judgment at the 
Detroit meeting in June as to the amount 


of increase in dues for the Branch. 


Three guests from Japan, members of 


the Japanese electroplaters society, at- 
tended the meeting. 


Simon P. Gary, librarian, introduced 


the speaker, Dr. Harold J. Wiesner of 


the Bendix Corp. His subject was “Hard 


Anodizing of Aircraft Components”. His 
talk, illustrated with slides, covered (1) 
a discussion of anodizing solutions, (2) 
quality control of hard-coats, (3) hard- 
coat anodizing of high copper alloys. The 
solutions used for hard-coating aluminum 
are primary solutions of sulfuric acid, 
ranging from 15-30 per cent by weight, 
with a small amount of an organic acid 
(oxalic acid). In another type, the solu- 
tion is saturated with carbon dioxide prior 
to use. Voltages may range from 25-125 
Vy, One process uses the super-imposition 
of ac which permits the use of higher 
current densities. The temperature may 
range from 25-50F and the current density 
from 25-40 amp/sq ft. The oxide coating 
produced is usually frem 0.001-0.002 
thick but greater 


obtained by variations in the process, 


thicknesses can be 


At Bendix, the quality control group 
developed a modified parallel circuit when 
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Branch News is required of all Secretaries monthly 
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ULTRASONIC 
BREAKTHROUGH! 


ONLY ACOUSTICA 
ULTRASONIC 
CLEANERS HAVE 
MULTIPOWER! 


The Multipower transducer developed by 
Acoustica research, multiplies the power 
and efficiency of ultrasonic action. Clean- 
ing is faster, better, labor costs are lower. 
Acoustica ultrasonic cleaners are built for 
performance and durability. They are 
engineered to the finest standards, un- 
equaled in quality and value. 


Off-the-shelf in capacities from 1 to 75 gal. 
or custom built to 5000 gal. and more. 
Expert Acoustica engineers can help you 
with your cleaning problems. Send for 
further information. 


Tih Wh NEW YORK 
( LOS ANGELES 


acoustica 
LEADER IN ULTRASONIC RESEARCH 


OPP C CoCo Cee ee Se eT ee ee ee 
Acoustica Associates, Inc 

Dept. P. Fairchild Court, Plainview, N. Y. 
Send information describing advantages of 
Acoustica ultrasonic cleaners 


Name 





Company 





Address. 
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the amperage is controller on a test bar 
and an ampere hour meter to measure the 
current for the work load. A chart has 
been worked out that by knowing the 
area of test bar to be used with work load, 
the operator uses a known amperage for 
test bar and ampere hours, a certain 
thickness will be obtained on work load. 
To eliminate burning of the parts, 18 
amp/sq ft are used for 5-10 min then 
The coating is 
then sealed in nickel acetate solution. 
The thickness of hard-coat may be 
checked by (1) Dermitron, (2) chemical 
stripping, (3) gage. The 
correlate for a 


raised to 36 amp/sq ft. 


electro-limit 
given 
measurement of a hard-coat thickness. 


three methods 

To hard-coat alloys with a higher copper 
content, a high concentration of sulfuric 
acid (30 per cent by weight) with a low 
temperature was required. The current 
density used was 36 amp/sq ft for 20 
thickness of 0.001. 
Following a question and answer period 


min to obtain a 
and a round of applause for Dr. Wiesner, 
the meeting was adjourned. 


Christopher Marzano 
Publicity Chairman 


CINCINNATI 
Kirkpatrick Discusses 
Plating Costs 

President Stephenson called the March 
25 meeting to order with 25 members and 
guests present. 

The members rose to applaud Past 
President Helmich for a fine year of 
service to the Cincinnati Branch. 

Roger Winterman reported on the 
recent Tri-State Annual Meeting. Mr. 
Winterman said that the four-Branch 
meeting was very successful, that everyone 
had an enjoyable and educational day. 
The Tri-State drafted a 
tentative change in the section of the by- 
This draft 


will be put into final form and voted upon 


committee 
laws pertaining to “funds.” 
at a meeting of the Tri-State Committee 


Lee Howald asked for 


opinions of other Tri-State representatives 


later in the year. 


as to the date of next year’s Tri-State. 
He suggested April 9. Since this date is 
during Lent, it was suggested that the 
committee try for April 23 or some other 
date that 


Lenten observance. 


would not conflict with the 


The meeting was turned over to Libra- 
rian Jerry Poll, who introduced the 
speaker, A. H. Kirkpatrick of Crown 
Rheostat & Supply Co. Mr. Kirkpatrick 
discussed relative costs of hand operations 
and automatic plating, showing how costs 
of labor, materials, amortization, interest, 
fixed overhead and so on, enter into costs 
of a typical zine cyanide plating process. 
A lively discussion was carried on during 


and after Mr. Kirkpatrick's talk. 


The social hour that followed the meet- 
ing was sponsored by the Udylite Corpora- 
tion, with Art Gerada as host. 

David L. Kaplan 
Secretary 


DETROIT 
Geissman Talks on 
Mechanical Finishing 


Friday evening, May 1, the executive 
board of the Detroit Branch of the Ameri- 
can Electroplaters’ Society met at the 
Statler Hotel prior to the regular Branch 
monthly meeting. Donald M. Bigge, 
president-elect of the Detroit Branch 
presided in the absence of the President, 
Manuel Ben. 


Edward J. Kubis, secretary-treasurer, 
reported on a letter received from the 
Toronto Branch regarding the annual 
Regional Meeting on May 2 at the Shera- 
ton Brock Hotel, Niagara Falls, Ontario, 
and inviting the Detroit members to 
attend. Mr. Kubis also read a letter from 
the Boston Branch inviting the Detroit 
members to attend the 23rd Technical 
Boston Branch and a 
dinner-dance to be held at the Statler 
Hilton Hotel also on May 2. 


Session of the 


The executive board voted to present 
to the members a recommendation to 
support the increase in membership dues 
to the $10 requested. 

Cleveland F. Nixon, chairman of the 
long range planning committee, reported 
that several meetings had been held and 
that the items secured had been presented 
to the executive group for action. 

It was agreed that a letter is to be sent 
to all the members of the Detroit Branch 
over the signature of the Branch president, 
calling their attention to the Exposition 
and Convention, giving in detail the pro- 
gram and the hours of operation. 

The Branch meeting which followed 
immediately was attended by 150 members 
It was addressed by W. C. 
Geissman, of the National Lock Com- 
pany, Rockford, Illinois, on the subject, 
“Mechanical Finishing of Metal Surfaces”’, 
(Project 18). 
there was the customary social hour with 


and guests. 


Following the meeting 
refreshments. 

R. C. Trees 
Publicity Chairman 


HARTFORD 
Wiesner Presents 
Aluminum Coatings 


The regular Branch meeting was held 
at the Hotel Bond on April 20 and 47 
members and guests were present. Pre- 
ceding the meeting a movie in color 
entitled “Secret Cargo”’ was shown. 

The guest speaker for the evening was 
Dr. Harold J. Wiesner of the Bendix 
Aviation Corp., whose subject was “Hard 
Coatings of Aluminum”’. 


PLATING 





Parts formerly made from steel are now 
being made from aluminum to save weight 
and are being hard anodized with coatings 
of Alumilite or Martin hard coat. These 
coatings approach the hardness of chro- 
mium plating and are deposited from baths 
using sulfuric acid and oxalic acid or other 
organic acids. For a given thickness of 
coating, 50 per cent replaces the aluminum 
that has been eaten away and the other 
Nickel acetate 
sealers are used and this may also be used 


50 per cent is build up. 


as a stop off if one section is to be heavier 
coated. Chromic acid and phosphoric 
acids are used as a strip for these coatings. 


Many 


thickness builds up from various baths and 


slides were shown on how the 


samples of the coatings were shown on test 
samples. 
The technical chairman for the evening 
was Harry Sanders. 
Stanley Platoz 


Secrelary 


HARTFORD 
New Officers Installed; 
Chesworth 


Discusses Barrel Plating 


The regular Branch meeting was held 
at the Hotel Bond on May 18, and 46 
members and guests were present. Pre- 


ceding the meeting a movie in color 


Another 


BELKE 


Double 
Oscillating 


Cylinder 


entitled 


shown. 


“Goggles and Gauntlets” was 
Art Logozzo then installed the 
new slate of officers: President, Armand 
Faucher; first vice president, Walter 
Dyber; second vice president, Stanley 
Grabowski; secretary, Stanley Platoz; 
treasurer, Joseph Loersch; educational 
advisor, Edward Crandall; educational 
committee, Ruel Katz, chairman, Robert 
Robert board of 
Arnold Walter 


Michaud, Tiers; 


managers, Johnson, 


Acker and Arthur Logozzo. 


The guest speaker for the evening was 
Leonard Chesworth of United-Carr 
Fastener Corp. whose subject was “Barrel 
Plating’. Barrel 


and its maintenance to obtain uniform 


nickel was discussed 


and consistent appearance and plate 


thickness. Solution must be controlled 
within the required limits, it is filtered 
and treated every 12 weeks in purification 
tanks with potassium permanganate and 
nickel carbonate and given a treatment 
of electrolytic purification at low current 
density Brightener concentration is 
controlled as too high a concentration can 


produce a brittle plate. 


Cyanide copper and brass were de- 
scribed as being simple baths to control 
used to 


and liquid concentrates were 


maintain these baths. 


YOU CAN 
BUFF IT 
BETTER 
with 


Barrel zinc was described and the use 
of first a hot dull zinc and then followed 
by a bright zinc. The first bath is used 
at a higher concentration to give high 
speed plating. Zinc metal content was 
controlled by the use of the right amount 
To avoid high 
brightener consumption, make sure that 
it is all in solution before adding it to the 
bath and add it to the circulation system 
Variations 
in plating thickness can be caused by poor 
contacts, different sized perforations in 


of zinc and steel anodes. 


at the end of the plating cycle. 


the barrel and non-uniformity of loads. 
Some discussion on statistical analysis 
for barrel plating was covered as also 
barrel chromium. 
The technical chairman for the evening 
was Walter Dyber. 
Stanley Platoz 
Secretary 


MONTREAL 
Beckwith Speaks on 

Duplex Nickel 
The regular monthly meeting of the 
Montreal Branch was held on May 4 at 
the Sheraton-Mount Royal Hotel. The 
called to 
John 


meeting was order by our 
with 30 
members present. L. Decaire introduced 


Dr. M. M. Beckwith of Harshaw Chemi- 


president, Serbeniuk, 


KELEY 


BUFFING 
COMPOUNDS 


TUT OU Ha 


Whatever you're buffing—from Aluminum to 
Zinc—Seeley Buffing Compounds buff better, 
and more economically! Send in your buffing 
problem to Seeley’s Metal Finishing Clinic— 
and give your products the finest finishes they 
could possibly have. 





Plates ALL the Work 


Double oscillating, rock and roll action 

moves work back and forth across the 

cylinder. All sides of all parts are equally 

exposed for uniform distribution of plat- 

ing deposit never before equalled. 

All sizes from 14x30 regulars to 6x12 portables 
See your BELKE Service Engineer or write. 


) 
Wp Manufacturing Company 


BAR 

LIQUID 
GREASELESS 
AND 


LIQUID-GREASELESS 
COMPOUNDS 


Free 
SAMPLE 


. . sent or brought 
to you by our repre- 
sentative on request. 
Be sure to specify 
type of wheel, metal 
and operation. 


E. E. SEELEY COMPARY, Inc. 


P. O. Box 883 
uM aT 














Bridgeport 1, Conn. 
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BUFFING STAINLESS STEEL? 


_» 


f 
-_ from 


‘BABY. SPOONS 
to 
TRAILER TANKS 


’ 


— 
CE _ 


You'll er_and | 
with a STEVENS LIQUID — 
STAINLESS STEEL 
COMPOSITION 


From baby spoons to trailer tanks, you 


can't miss—when you use a Stevens 


composition, Six standard compositions 
- plus spec ial formulas for special jobs, 
too — assure you the right composition 


for whatever kind of job you're doing. 


A Stevens composition will give you: 
High flash 
point that minimizes fire danger ¢ Ex- 
cellent buff Almost 


storing without settling ¢ 


Excellent cut and color ¢ 
wear * indefinite 
Ready spray- 
ability within the normal 10-40 lb. pres- 
sure range * A job that cleans readily. 


Write and tell us the specifics about 
your kind of finishing job. We will mail 
you a FREE 4-oz. sampling of the Stevens 
Liquid Stainless Steel Composition. 


frederic b. | STEVENS, inc. 
BUFFALO CHICAGO DETROIT CLEVELAND 
DAYTON NEW HAVEN 
INDIANAPOLIS SPRINGFIELD (OHI0) 


DETROIT 16, 
MICH. 
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cal Co., Cleveland, Ohio, our speaker for 
the evening. Dr. Beckwith gave a very 
interesting and enlightening talk on 
Duplex Nickel and corrosion resistance. 
He was thanked on behalf of the Branch 
by J. T. Reisenburg Jr. 

A date for our fifth annual dinner-dance 
was set for October 3, 1959 at the Queens’ 
Hotel The committee for the dinner- 
The 


application for 


dance will be chaired by L. Decaire. 
Branch 


membership. 


approved an 
The president catled upon 
officer J. T. 


install our duly elected officers for the 


our senior Reisenburg to 


G. Ross Davidson ex- 
behalf of the 


branch to him for doing such a wonderful 
g 


forthcoming year. 
pressed appreciation on 
job. 

Our newly elected President R. Takeu- 
chi said he and his fellow officers would 
do their utmost for the continued success 
of the 


year 


Montreal Branch in the ensuing 


R. W. Niggemann 


Secrelary 


NEWARK 

Foulke and Knapp 

Address Own Branch 
Some 75 members attended the May 
15 meeting of Newark Branch, President 
Meyer announced that the Metropolitan 
New York was 
1959 at New 
Che Branch voted in favor of this 


Regional meeting with 
scheduled for 


York. 


joint meeting. 


September 


A new member was elected. 
of an increase in dues was 
Messrs. 


Nichols pointing out the 


The matter 


discussed at some length with 
Wesley and 
need for it. John Banta presented the 
motion approved by the Executive Com- 
mittee that the delegates be instructed to 
vote for no more than a $2 a year increase. 
Dr. Foulke asked that the motion be 
modified to the extent that “the 


favors 


sranch 
an increase in per capita tax at 
this time not in excess of $2 a year and 
that the delegates go uninstructed but 
aware of the Branch feeling. This was 
passed. 


that 


Convention be 


It was also moved and passed 
delegates and alternates to the 
paid up to $100 for ex- 
penses unreimbursed by their companies. 
Don Foulke was 


anta, librarian for the evening, and he 
Banta, lil for th i} 


introduced by John 
discussed advances in nickel plating with 
particular emphasis on duplex coatings. 
The talk was kept brief because of the 
long business meeting and the fact that 
the speaker was on crutches as the result 
Dr. Burt Knopp 
then gave the principle talk of the evening 
Dr. Knapp 


explained how gases could be determined 


of an infected foot. 
on “Gases in Electrodeposits.” 


and discussed the problem of hydrogen 
The talk concluded with 
a“ disc ussion of Edwards’ 
which showed the H, C 
bright nickel deposits with increased bath 


in bright nickel. 
recent paper 


and © increase in 


use, 
D. Gardner Foulke 
Secretary 
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IMPROVED 





VITREOSIL 


Company 
Name and Title 
Street 

City 
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ELECTRIC 
IMMERSION 
HEATERS 


WAYS BETTER! 


Better resistance to 
corrosion, thermal 
shock, high tempera- 
ture. 


Better compactness, 
safety, efficiency. 


Better resistance to 
chemicals, regardless 
of temperature or con- 
centration. 


Better heat transfer per 
unit area. 


Better sealing and 
easier installation with 
moulded rubber cap. 


Better electrical pro- 
tection — ground wire 
inside Vitreosil sheath. 


Better application— 
minimum safe immer- 
sion depth marked on 
each heater. 


Vitreosil Electric Heaters 
are made of pure fused 
silica . . . offer greater 
efficiency for use in acid 
pickling and electroplat- 
ing solutions, and other 
acid baths. Write for our 
bulletin for more informa- 
tion and prices. See our 
ad in Chemical Engineer- 
ing Catalog. 





THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 


18-20 Salem Street 
Dover, New Jersey 





Please send technical 
data on 
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PHOENIX 
Rockets and Missiles 
Presented by Schwartz 
of Phoenix Branch 
Thirty-four members and guests at- 
tended the May 
Branch held at our usual meeting place, 
the Naval Reserve Officer’s Club, 17th 
Avenue & Osborn Road. 
After the usual delays of rounding-up 


meeting of Phoenix 


the members from the bar and of getting 
the food orders straight, the meeting 
started at 8:30. 

Our speaker, Dr. Frederick Schwartz, 
president of W. 5. Semi-conductor gave 
an excellent presentation on the subject of 
“Rockets and Missiles, Past, Present & 
Future.” The interest shown and ques- 
tions asked, indicated that occasionally 
subjects other than electroplating will be 
a welcome change of pace. 

The business meeting held after Dr. 
Schwartz’s speech was called to order by 
President Bill Griff. 

Discussion on the subject of summer 
meetings resulted in a decision to hold a 
swim party and dinner next month. Bob 
Axsom and John Mullarkey are to make 
necessary arrangements. 

One new application for membership 
was submitted. 

James E. Weaver 
Secretary 


Consult our staff, 


about your specific 


plating problems. 


Since 1901 
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ST. LOUIS 
McAlister Tells Fellow Members 
About Alloy Barrel Plating 


The regular monthly dinner meeting of 
the St. Louis Branch was held at the York 
Hotel Wednesday, May 13 with 17 people 
present for dinner and 31 at the business 
meeting. Communications consisted of a 
letter from headquarters asking that we 
send a letter inviting the convention to 
St. Louis since we had not done so up to 
that time. 

Three new members were elected on a 
motion by William Piel and a second by 
Louis Berra. 

Andy Julius reported on the Mid West 
Regional meeting which he attended at 
Milwaukee. 


that the per capita tax should be raised 


He said that it was agreed 
£ 


and that the Branches represented nearly 
all agreed that $8 would be the maximum 
their delegates would be instructed to vote 
for at the business meeting in Detroit this 
June. 

Louis Berra reported for the school. He 
told us that our school received a Federal 
grant of $250 because it was among the 
The money will be used to 
Dr. Otto Klein the 


instructor was present to present the 


top classes. 


buy a pH meter. 


Berra, William 
George, John Cassani, Maurice V. 
Devitt, William Piel, James O. Harri- 
man, Louis W. Voelker. Charles E. 
Melvin C. Elder. A 
special hand was given Otto for his 
excellent job. 


diplomas to Louis J. 


Sweeney and 


It was gratifying to hear that Craig 
MeAlister, past president of our Branch, 
would serve on the educational committee 
for the 1962 Milwaukee Convention. 
Andy Julius another past president and 
presently a delegate from our branch was 
notified he would serve on the Honorary 
Membership committee. It is good to see 
these fellows who have worked so hard 
for our branch gain the recognition they so 
justly deserve. L. A. Davies was called 
upon to install the officers for the coming 
year. William Piel was installed as 
president. George Koderhandt Ist vice 
president and Homer Thomen 2nd vice 


Ward Kelly and 


Louis Berra retained their offices, secre- 


president were absent. 


tary and treasurer respectively. Richard 
Gotsch was installed as librarian and 
Pete Young as Sergeant-at-arms. 
Richard Gotsch introduced our speaker 
of the evening, a member of our Branch, 
past president, former delegate and board 


of governors member, Craig McAlister of 


4 omg fe) 1 wal, ic 
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Technological knowledge acquired through many years 
of experience, plus special processes and equipment, 
assure the high quality of our Rhodium Plating Solutions. 


Recommended for contact surfaces of switches, wave- 
guide parts and other electrical applications, such as 
printed circuits...Can be applied in extremely heavy de- 
posits, up to 100 milligrams per square inch. 


Rhodium plating provides the advantages of whiteness, 
lustre and corrosion resistance of a precious metal. 


SIGMUND COHN MFG. CO., INC. 


121 SOUTH COLUMBUS AVENUE + MOUNT VERNON, NEW YORK 


INFORMATION, USE READER SERVICE CARD; INDICATE A 745. 





Bussmann Mfg. Co. who talked on 
“Bright Alloy Plating.” He 
related how he overcame many of the 


Barrel 


difficulties encountered in copper-tin-zinc 
plating. 
samples of his 


exhibited 
presently 


alloy Craig 


parts 


many 
being 
Clarence 
Mange a prominent consultant in St. 


processed in the alloy plate. 


Louis also a member of our Branch had 
helped Craig during his trying times and 
was on hand to lend his knowledge to the 
discussion. A very active question and 
answer period followed the taik. 


Ward Kelly 


Secretary 


SEATTLE-PUGET SOUND 
Millard Speaks on Plating Power 


The May meeting of the Seattle-Puget 
Sound Branch was held May 19, at Andy's 
Diner 

A very short business meeting which 
included nominations of officers for the 
coming year was the chief item of business. 
The speaker for the evening was a member 
of the local Branch Ceorge Millard, of 
the Electro-Chrome Co, In Seattle, 
Washington 

Mr. Millard gave a talk on “ 
Ele« troplating,”’ 


Power for 
discussing rectifiers and 
generators, the advantages and disad 
vantages of each and some of the possible 
new developments for each. 


Helen Archibald 


Secretary 


SOUTHERN TIER 
MeGraw Presents 


Paper on Hydrogen Embrittlement 


Our regular monthly meeting was held 
at Lou’s Grill, Johnson City, N. Y. 
Tuesday, April 21. About 30 members 
and guests were in attendance for the 


dinner and meeting. President Morgan 


Rake opened the meeting by appointing 


R. Ingram, chairman of the summer 
pi nik Results of the 1959-1960 election 


of oflicers were as follows: ( harles 
Emery, president; Charles Cordier, vice 
president; Bill Rossiter, secretary; Bruce 


Wells, 


treasurer; Holger Andreason, 
President Rake introduced the speaker, 
Battelle Laboratories, 
His topic was “Hydro- 
Metals.” Along 


with a very fine technical discussion, Mr. 


Les McGraw of 
Columbus, Ohio 


gen Embrittlement of 


McGraw reported also on new methods 
and devices used in the testing of metals 
for hydrogen embrittlement. An interest- 
ing question and answer period followed 
Mr. MecGraw’'s fine talk. The May 
Meeting will be a plant tour of Mercury 
Aircraft in Hammondsport, N. Y. 
Bill Rossiter 


Secrelary 


SPRINGFIELD 


Logozzo Talks on 
Chrome Plating 


The Springfield Branch met at Blake's 
Restaurant, on Monday, April 27, to hear 
Mr. Chrome Plater, himself, none other 
than Arthur Logozzo, president and 
founder of Nutmeg Chrome Corp. of 
West Hartford, Conn. Art had a brand 
new paper which he discussed, called 
“Chrome Plating Solutions in Use Today.” 
Also, there was a new film on polishing of 
molds, and the use of ultrasonics as a 
medium for descaling. 

Although I was not present, (first meet- 


ing I missed in my seven years as a mem- 


. ber), | understand the response to both 


the film and the speaker was a terrific 
ovation to the popularity and knowledge 
of Art Logozzo. Thank you, Art! 

Arthur Zavarella, in his Five Minute 
Review, spoke on Chrome Plating on 
Titanium, published in the February 1959 
Products Finishing magazine, and a com- 
National 
Art’s 


talks are brief, but contain a lot of meat. 


parison was made with the 


Bureau of Standards methods. 
Robert Girard introduced and gave 
a word of welcome to Francis Crowley, 
chief of the Industrial Lab. at the Spring- 
field Armory, and to Leo Diamond of 
Hampden Color and Chemical Co., who 
were attending their first meeting as new 
members of the Springfield Branch. 
brief 


report on the third annual golf outing, 


Alexander Salmond gave a 
installation of officers, and banquet, on 
May 23. 


season. The 


This is the final meeting for this 
program is completely 
arranged and produced by the activities 
committee. 


Henry L. Heissfeld 


Secretary 


TORONTO 

Lux Talks on 
Electro Cleaning 
Branch held its last 
meeting until the fall, on Friday May 8 at 
the Royal York Hotel. Bob Edwards 


presided. 


The Toronto 


This being our annual Past 
Presidents’ Night, six of our tried and 
true ex-presidents were guests of the 
Branch. 
Refreshments and Prize were donated by 
Oakite Products. 


Twenty-one sat down to dinner. 


Forty-two attended the meeting to hear 
Gerry Lux, director of technical education 
at Oakite. 


mentals of 


His subject was “Funda- 
Electro-cleaning”—a_ very 
interesting evening. Gerry was. still 
answering questions long after the curtain 
was run down on another successful year. 
See you in September when Ray Day will 
take the chair. 

A. W. Wilson 


Libriarian 


WATERBURY 
Tirendi Heads New 
Slate; Old Timers Program 
The Waterbury Branch had its final 
meeting of the season at the Hotel Elton 
on May 14. 
business was the installation of the in- 


The first major item of 
coming officers. Bill Coleman did a fine 
job as installer. The officers elected and 


installed were as follows: President, 


Frank Tirendi; Ist vice president, 
William C. Giesker; 2nd vice president, 
Louis Porretti; librarian, P. R. Mazza- 
maro; assistant librarian, S. L. Doughty 
Jr; publicity, Francis A. Schneiders; 
research chairman, Raymond L. Mit- 
chell; James R. 


Kennedy; board of managers: Edward 


secretary-treasurer, 


J. Garland, Spencer L. Henn, Theo- 
dore Voyda. 

The second feature of the evening was 
an Old Waterbury 
Branch which, to the best of our knowl- 


Timers program. 
edge, was the sixth in the nation dates 
back to 1921 when it had 22 Charter 
Members. Of the original members eight 
are still active and four attended the 
meeting. Secretary Al Griffith read from 
the minutes of the meetings of the early 
years and assisted by a panel of charter 
members developed the early history of 
the Branch. The Charter Members 
present were William Coleman, William 
Gray, Joseph McConas and Joseph 
Muscio. 
Francis A. Schneiders 
Publicity 


WESTERN ONTARIO 
Lux Speaks on Metal Cleaning 


A good representation of the member- 
ship was on hand to hear Alex Corbit, 
chairman of the nominating committee, 
bring in the selection of officers; all were 
elected. 

The new officers are: President, Leo 
Horodyski; vice president, Jim Mar- 
shall; librarian, John MacKay; secretary- 
treasurer, Bob Dobson; past president, 
Dave Mainland. 

Alex Corbit 


G. A. “Gerry” Lux, director of technical 


introduced the speaker 


Mr. Lux reviewed 
“Fundamentals of Metal Cleaning.” The 
members were fascinated with the talk 


education at Oakite. 


and illustrations. Maybe a few of us had 
forgotten the principles of cleaning. Mr. 
Lux was very generous with his explana- 
tions and answers to questions after his 
talk. He did a fine job with a subject 
that everybody knows “everything about 
i.” 
Norm Southern thanked the speaker 
in his inimitable way. 
Leo Horodyski 
Vice President 
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AES MEMBERSHIP REPORT 


ELECTIONS 
Capitol District: M. E. Gunnet 


Chicago: J. A. Armstrong, R. G. Bergquist, G. W. 
Dwyer, H. E. Gowdy, W. P. Haberland, A. R. 
Klomps, L. J. Kocour, Jr.. F. J. LeLuan, W. C. 


Sievert, F. J. Trembacki, C. G. Wittleder 
Dayton: F. O. Guerin 
Denver: F. D. Beil Jr.. H. J. Bourgeois, J. Ceren- 


zia, D. Coston Jr., F. J. Darden, J. A. Edwards, 


E. F. Goecker, A. Hebeisen, V. D. Heinze, G. R 
Herrick, R. E. Hoagland, G. O. Hulse, C. R 


ler, C. R. DuBue, 8S. Franchina, E. J. Lavoie, 
A. P. Marandola, J. A. Powers, J. M. Silva, 


J. 1 Turcotte 


St. Louis: J. R. Cassani, M. C. Elder, J. L. Rice 


Seattle-Puget Sound: J. Tulumello 


Toronto: M. Carstensen, W. A. Ehrenschneider, 


L. Goodden, C. A. Purdy 
Member-at-Large: E. D 


England; E. W. Johnson, Cheshire, 


Chapman, Lanes, 
England; W. Fletcher, Lanes, England; E. A. 
Fonseca, Sao Paulo, Brazil; G. Holliday, Cheshire 


England; 


Detroit: J. R. Heizmann to Philadelphia 

Grand Rapids: R. B. Chalker to Chicago, B. R 
Julien from Dayvon 

Kansas City: J. H. Jenkins to Denver 

Newark: R. Preston to Philadelphia 

Philadelphia: J. R. Heizmann from Detroit 

Phoenix: Dr. C. Crowley from Los Angeles, W. 
Griff from Member-at-Large, J. E. Weaver from 
Dallas-Fort Worth 


RESIGNATIONS 


Johnson, J. F. Lewis, P. P. Lucatuorto, L G. Netto, Sao Paulo, Brazil; W. R. Neu, Maple- 
Major, H. E. McAbee, M. B. McCrady, C. R. wood, N. J.; R. Peek, Yorks, England; T. E 
McMullen, A. J. Meusborn, V. D. Pilger, E. D Pollard, St. Helens, England; E. M. Weaver, 
Poucher, C. F. Quintana, A. L. Rasmussen, E. A. Houston, Texas 
Schuster, C. Thomas, O. 17 Towner, R. L. 
Whyman 

Detroit: G. W. Bird, E. M. Bunjac, T. Hunzicher, 
J. H. Kerrigan, W. H. Ross Jr 

Grand Rapids: H. K. Klimek, E. M. Marcin, 
N. C. Post Jr., E. Schmuker 

Hartford: J. Bass, F. R. Kukish, J. H. Sizer Jr 

Kansas City: R. A. Nederman 


Lancaster: D. G. Carrol 


Cincinnati: W. Harding, J. Luchi, R. Osborn 

Cleveland: N. G. Hammerle Jr 

Detroit: H. Eason 

Philadelphia: C. B. Ricca, KR. L. Smit! 

Providence-Attleboro: R. Rosa, M. Ross 

REINSTATEMENTS 

Chicago: M. Brave 

Grand Rapids: R. B. Chalker 

Hartford: R. Erglehart, D 
Parmelee, C. Tucker 

Milwaukee: A. Butschke, H. J. Durnford, J. H 
Durnford 

Member-at-Large: D 


SUSPENSIONS 
N Hartford: -N. Manning 
Lancaster: C. O. Brandt, P. Edmund, A. W 
Hagen, C. Turner 
Milwaukee: B. G. Allen, B. Badeusz, 8. Dexter 
vander Horst, Basel, E. Daleiden, W. Draeger Jr.. W. Edwards, W. 
Froscher, C. R. Jones, 8. Mey, G. McCormick, 
Milwaukee: C. McNeeley, D. J. Michalski, D. W E. Robinson, F. Schneider, E. Schultz, E 
Pottorff, J. M. Sliney, K. Varndell, T. R. Williams TRANSFERS Schultz H Schultz, W Timple, Cc Toney, w. 
Chisage: C. Bela Je Vogel, J. C. Wagner, H. Weiley, H. B. Williams, 
O. Winfield 


Montreal: B. Semeniw 


Colavecchio 


Switzerland 


Montreal: D. Lamarche 

Newark: E. Doyle 

New Haven: M. J. Bonassar, M. E. Burr 
Cawthra, P. B. Daniels, 8. 5S. Salvaggio 

New York: P. D. Stransky 

Philadelphia: M. R. Bisher, F. M. Sullivan 

Phoenix: R. ¢ Axsom, H. L. Emerson, D. E Dayton: B. R. Julian to Grand Rapids 
Gropp, R. Hylton, J. R. Maggard, R. L. Osborn, Denver: P. L 
F. E. Saurette R 


Providence-Attleboro: F. P. Avanzo, K. Black 


foe Metal 


Pressure Moulded 


NEOPRENE 


from Cincinnati; J. H 
Berg, from Mississippi; F. B. Bryant, from 
Mississippi; A. J. Cornish, from New York; H. G. 
Pahlow, to Denver; R. Tefft, to Cleveland 

Cincinnati: C. Bellm Jr., to Chicago 

Cleveland: KR. C. Smith to Pittsburgh 


DEATHS 
Chicago: H. E. Gilles 
Milwaukee: L. Bush 
Newark: J. Guother 
New York: A. N. Braun 
Western Ontario: C. Bolt 


London from Member-at-Large 
Martin from Los Angeles, H. A. Schoonover 
from Los Angeles 


A UNIVERTICAL 
High Purity 


Be Ahead of the Rest 
GET THE BEST! 


You Can Be Sure Of 
QUALITY 

: | SERVICE 

none sie | “6-H |Mérb4 | 4-H |Pe-)) 24-26 /erIMe |96-24 and VALUE 
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MASKING PROBLEMS 
OUR SPECIALTY! 


Virgin Metals Used 
Exclusively 


sence 


UNIVERTICAL 


ce] 8 ff? Ss @ & a 
14841 Meyers Rd., BRoadway 3-2000, RAE 27, ami 


write FoR FREE sampte KIT. 


7075 LYNDON AVENUE 
DETROIT 38, MICHIGAN 
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CLASSIFIED 
ADVERTISEMENTS 


Only “Help Wanted” and “Situations Wanted’ 
will be accepted. Rates: $.20 per word, minimum 
$5.00. AES Branch Members and Members-at- 
Large only, in good standing, are entitled (for per- 
sonal use only) to a total of three free advertise- 
ments in any twelve-month period as of first inser- 
tion. Last day for inserting advertisements is the 
10th of month preceding date of publication. 
When answering advertisements please addreas as 
follows: Box number, PLATING, 445 Broad Street, 
Newark 2, N. J 





SITUATIONS WANTED 


PLATING FOREMAN—Acge 32. 12 years 
of progressive diversified job shop plating 
experience which includes makeup, work- 
ing and maintaining most solutions, still 
and barrel, anodizing, phosphating, plating 
on aluminum, black oxide treatments on 
all metals, magnesium treatments, produc- 
tion plating of Cu-Ni-Cr- with dic cast 
experience. Plating to government specifi- 
cations with heavy experience on silver, 
cadmium, zine, troubleshooting, organizer. 
Successful in plating odd diffieult obs. 
Seek position with future in N.Y.C., 
Brooklyn, Long Island area. Reply to 
Box Jy 1, PLATING, 445 Broad St., 
Newark 2, N. J. 


SPECIAL PROCESS GENERAL FORE- 
MAN—I4 years experience as foreman 
and general foreman in heat treating and 
spray painting which includes all phases of 
heat treating, make up and maintenance of 
plating solutions, still and barrel plating, 
anodizing, chrome plating on aluminum, 
hard chrome build up, Dow 1 and Dow 7 
treatments of magnesium, CU, NI, CR on 
die cast parts. Experienced on Govern- 
ment specifications, plating thickness con- 
trol, troubleshooting. Successful in odd 
hard to plate jobs. Seek position with 
future in southe m state or California area. 
hag to Box Jy2 2, PLATING, 445 Broad 
, Newark 2, 


PRACTICAL PLATER—Chemical Engi- 
neering Training. Thirty-three years ex- 
perience in, and supervision of, solution 
and production control, process control 
and development, and lay-out and installa- 
tion of plating equipment. Interested in 
both small and large scale operations. 
Reply to Box Jy 3, PLATING, 445 Broad 
St., Newark 2, N. J. 





WANTED 


HELP WANTED 


CHEMIST—Analy tical control of all plating 
solutions. Position in large job ne in 
St. Louis area. State qualifications and 
expected earnings. Reply to Box Jy 4, 


PLATING, 445 Broad St., Newark 2, N. J. 


PLATING FOREMAN—Large job shop 
in St. Louis area has a position for a plating 
foreman. Must be thoroughly familiar 
with the operation of large fully \ automatic 
diecasting and steel nic -kel- -chromium plat- 
ing mac +hines: knowledge of polishing: and 
knowledge of plating “chemistry. State 
qualifications and expected earnings. Re- 
Ry to Box Jy5, PLATING, 445 Broad St., 
ewark 2, N. J. 


TECHNICAL SALES & SERVICE—Posi- 
tion open in Midwest for man, preferably 
experienced, in calling on job and captive 
electroplating plants for one of the world’s 
leading companies. Please write giving 
full resume of experience, age and marital 
status. Our fieldmen know of this adver- 
tisement. Reply to Box Jy 6, PLATING 
145 Broad St., Newark 2, N. J. 


ELECTROFORMING—Challenging new 
position presents good future for man with 
practical bac kground in nickel electro- 
forming from plastic s. Must be capable of 
running department. Degree not essential. 
Location: YC. Please send complete 
resume of e xpe rience together with salary 
requirements. Reply to Box Jy 7, PLAT- 
ING, 445 Broad St., Newark 2, N. 


TECHNICAL SALES REPRESENTATIVE 

Thoroughly experienced in plating man- 
agement, technical control of solutions and 
all types of electroplating and anodizing of 
aluminum. Send complete resume to 
Acme Plating & Galvanizing Co., 1116 
Carmen St., Tampa, Fla. 








ONE STEVENS AUTOMATIC BARREL 











PLATER MODEL C OR EQUIVALENT 
THAT CAN BE ADAPTED TO CLEANING 
AND BRIGHT DIPPING. 


FORWARD PRICE, DESCRIPTION, PAST 
HISTORY AND PHOTO IF AVAILABLE. 


ROTEL MANUFACTURING CO. 
30240 Lakeland Blvd., Wickliffe, Ohio 
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PROFESSIONAL 
DIRECTORY 


Commercial testing and research organizations 
and individuals offering services of technical nature 
to the metal finishing industries. Cost: $10 per inch 
on six time basis; $8 per inch on 12 time basis. 











SOUTH FLORIDA TEST SERVICE, Inc. 
TESTING—INSPECTION—RESE ARCH 
ENGINEERS 


Consultants and specialists in corrosion, 
weathering end sunlight testing. 


4301 N.W. 7th St ® Miami 44, Floride 








GRAHAM, SAVAGE & ASSOCIATES, INC. 
CONSULTING — ENGINEERING — RESEARCH 
Electroplating and Metal Processing 
Waste Treatment and Production Problems 
Surveys—Designs—Specifications 
475 York Road, Jenkintown, Pa. 

1724 Clinton Street, Kalamazoo, Michigan 








CUNNINGHAM ASPHALT CONSTRUCTION 
Co., INC. 
CONSULTING ENGINEERS 
Plating Room Floors 
Survey—Design— Supervision 
Murrayhill 2-8778-9 
441 Lexington Avenue New York 17, N. Y. 











THE ANACHEM LABORATORIES 


TESTING ANALYSES ENGINEERING 
For Metal Finishers 

Plating solution anetyses and cortrol. Testine of 

deposit-thickness, composition porosity, tensile 

strength. Salt Spray tests. 

AIR FORCE CERTIFICATION TESTS 

1724 West 58th St. Los Angeles 62, Calif. 

AXminster 4-1262 








JOSEPH B. KUSHNER, Ph.D. 


Metal Finishing Counsel, training 
courses for plating personnel. 


Box 2066, Evansville 14, Indiana 








WILLIAM E. GRAUL 
CONSULTING ENGINEER 
Survey, Design, Supervision 
Specialists in Plating Room 

Installation Engineering 
P. O. Box 66 Lansdowne, Pa. 








SCIENTIFIC ConTRot LABORATORIES 


Finishing is. ‘4, me Set. A Prof. Cc. 2 
Control” ae we od slests Salt Spray, Thickness 
RESEARCH—PLANNING—DE VEL OPMENT 


Waste ok Research and Control 
Telephone: Cliffside 4-2406 
3136 South Kolin Avenue Chicago 23, Illinois 
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AMERICAN 


August 22, 


September 25, 


October 3, 


January 15-16, 


April 23, 


April 29-30, 


July 24-28, 
June 18-23, 


June 25-28, 


June 24-27, 


September 21-25, 
October 7-9, 
October 11-16, 
October 18-22, 


October 21-24, 


JULY, 1959 
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ELECTROPLATERS’ SOCIETY 


1959—Detroit Branch Stag Day, Glen 
Oaks Country Club, Farmington, 


Mich. 


1959--Metropolitan Regional Educa- 
tional Meeting, Joint meeting 
New York and Newark Branches, 
New York Host Branch, Penn-Top 
Room, 8 p.m., Hotel Statler, New 
York, N. Y. 


1959 Annual 
Dinner-Dance, The Queen Eliza- 


beth Hotel, Montreal, Canada. 


Montreal Branch, 5th 


1960—Second Annual Dixie Regional 
Technical Session, Saxony Hotel, 
Miami Beach, Florida. 
sored by Miami Branch with Blue 
Ridge and Southeastern partici- 


Spon- 


pating. 


1960— Sixth Tri-State Regional Meet- 
Host Branch, 
Sheraton-Gibson Hotel, Cincinnati, 


Ohio. 


Cincinnati 


ing, 


1960—Sixth Empire State Regional, 
Southern Tier Host Branch, Mark 
Twain Hotel, Elmira, N. Y. 


1960—47th AES Annual Convention, 
Hotel Statler, Los Angeles, Calif. 


1961—48th AES Annual Convention, 
Hotel Statler, Boston, Mass. 


1962—49th AES Annual Convention, 
Schroeder Hotel, Milwaukee, Wis. 
Sponsorship Midwest Regional 


Council. 


1963—50th AES Annual Convention, 
Ambassador Hotel, Atlantic City. 
N. J. Sponsorship Newark Branch. 


INTERSOCIETY 


1959—Instrument Society of America, 
14th Annual Instrument-Automa- 
tion Conference and Exhibit, In- 
ternational Amphitheater, Chicago. 


1959—American Vacuum 
Sixth National 
Vacuum Technology, 
Hotel, Philadelphia, Pa. 


Society, 
Symposium on 
Sheraton 


1959—American Society for Testing 
Materials, Pacific Area National 
Meeting (with Exhibit), Sheraton- 
Palace Hotel, San Francisco, Calif. 


1959—The Electrochemical Society, 
Fall Meeting, Deshler-Hilton Ho- 


tel, Columbus, Ohio. 


1959—Federation of Paint and Var- 
Clubs 37th 
Annual Meeting and 24th Paint 
Industries Show, Convention 


Hall, Atlantic City, N. J. 


nish Production 


AMERICAN 





_ GOLDEN JUBILEE . 


4 


ELECTROPLATERS’ SOCIETY, INC. 
445 Broad Street 
Newark 2, N. J. 


Phone: HUmboldt 2-3400 





President. . 


OFFICERS 


RALPH D. WYSONG 
Studebaker-Packard Corp. 


635 5S. Main St., South Bend 27, Ind. 


First Vice President 


DR. W. ANDREW WESLEY 


The International Nickel Company, Inc. 


Research Laboratory 


P. O. Box U, Bergen Point Station 


Second Vice 


Bayonne, N. J. 


President CHESTER G. BORLET 
Grand Rapids Brass Co. 


420 Fiftieth St., Grand Rapids 8, Mich, 


Third Vice President. 


MANUEL BEN 
Research Laboratory 
General Motors Corporation 


Twelve Mile and Mound Rds., Warren, Mich. 


Past President. 


Executive Se 


145 Broad St., Newark, N. J. 


HERBERTH E, HEAD 
Engineering Division 
Chrysler Corporation 
Detroit 31, Mich. 
cretary. 


JOHN P. NICHOLS 
J 





November 2-6, 


November 5-7, 


Noy. 30-Dec. 4, 


January 12-15, 


May 1-5, 


July 24-26, 


July 25-26, 


1959—4Alst National Metal Exposition 
& Congress, International Am- 
phitheatre, Chicago, IIL. 

1959—American Chemical Society, 
Southeastern Regional Meeting, 


Symposium on Corrosion of Iron 
and Tin, Hotel John Marshall, 
Richmond, Virginia. 


1959 — 27th of Chemical 
Industries, New York Coliseum, 
New York City. 


Exposition 


1960——Society of Plastics Engineers 
16th Annual Technical Confer- 
ence, Conrad Hilton Hotel, Chi- 


cago, Ill. 


The Electrochemical Soci- 
ety, Spring Meeting, LaSalle 
Hotel, Chicago, IIL. 


1960—National Association of Metal 
Finishers, 5th Anniversary and 
Membership Meeting, Hotel Stat- 
ler, Los Angeles, California. 
1960—National Association of Metal 
Finishers, 5th Anniversary Man- 
agement Seminar, Hotel Statler, 
Los Angeles, California. 
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ADVERTISING INDEX jpale 


This index is published entirely as a convenience. Every care for accuracy has 
been exercised. No assurance can be given, however, against inadvertent error. 





A L 
Acme Manufacturing Co. 812 Lasalco, Inc. ee 799 
Acoustica Associates Inc. 870 L’Hommedieu & Sons Co., Charles F. 803 
Allied Research Products, Inc 798, 808 
Allied Chemical Corp. M 
General Chemical Division 863 Mac Dermid, Inc. Fourth Cover 
Solvay Process Division 807 Metal & Thermit Corp. 805 
B N 
saker Co., M. E. 866 New Holland Machine Co... . 851 
Belke Manufacturing Co. 871 Nuodex Products Co. 809 
Berkshire Chemicals, Inc. $59 
Setter Finishes & Coatings, Inc. 868 Oo 
Oakite Products. Inc. ee $37 
c 
Chemical Corp., The 856 P 
. op y io o72 . . . 
Cohn Mfg. Co., Sigmund 873 Professional Directory 876 
D R 
Davies Supply & Mfg. Co. 851 Rotel Manufacturing Co. 876 
Detrex Chemical Industries, Inc. 811 
Detroit Industrial Process Co. 852 Ss 
Duggan Masking Devices 875 — 
uegan — - Schaffner Mfg. Co., Ine. 848 
Seeley Co., Inc., E. E. 871 
E Sel-Rex Corporation 813 
Enthone, Ine. 789 Sellers Engineering Co. 790 
Sethco Manufacturing Co. 855 
F Seymour Mfg. Co., The 860 
; : ; Spraying Systems Co. 852 
Federated Metals Div., American Smelting & Re- eee pa " 
“i i Stevens, Inc., Frederic B. 194, 872 
fining Co. 801 Stutz C TI 819 
. . ae ulZ Or any, ; o 
Formax Mfg. Corp 855 , ee . 
° T 
' ' ee ; Thermal American Fused Quartz Co., Inc. 872 
Gumm Chemical Co., Inc., Frederick Second Cover True Brite Chemicals Products Co. 853 
H U 
Hanson-Van Winkle-Munning Co. Third Cover Udylite Corp., The 796-797 
Harshaw Chemical Co., The 792 Univertical Foundry & Machine Co. 875 
Hull & Co., Inc., R. O 800 
W 
I Wallace & Tiernan Inc. : 867 
Infileo, Ine 806 Wyandotte Chemicals Corp. 802 
K Z 
Koc our ( ‘O. 864 Zalite Corp. . $52 
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HLEAIMIAIIL 


IS THE ULTIMATE 


IN LOW-COST PROCESSING CONVEYORS 


It’s the ultimate in low-cost flexibility because it can include Dial-A-Cycle, Select-A-Cycle, 
delayed set-down, advanced pick-up, vertical oscillation, automatic load-unload and 
other big-conveyor features. Each of these features can be added very quickly and easily. 
The Fleximatic is a return type processing, electroplating or anodizing conveyor. 

The gross load for one carrier is forty pounds, work and rack. The rack size is a maximum 
of 18 inches in the direction of travel, 14 inches thick, and 36 inches long with a 9 

inch hook. The machine requires a head room of 9 ft. 3 inches and floor space (width) 
102 inches wide with 30 inch tanks. The length of the machine can vary to suit 

any particular application. The shipping dimensions of the machine are 8 ft. 214 inches 
high by 7 ft. 6 inches wide. For short machines it will be possible to ship as one unit. 

The minimum immersion time of the Fleximatic is six seconds. 

Hanson-Van Winkle-Munning Company, 

Matawan, New Jersey. Offices in principal cities. 
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FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 749. 
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The 
salesman 
who was 
followed 
by 44 
men... 


Whenever he called on a customer, they followed 
right along. Seated beside a customer’s desk, he 
answered most of the questions about his prod- 
uct and how it would work on the production 
line. But every once in a,while he’d have to turn 
to the 44 men standing *ehind him... he’d have 
to check his information or find the right answers. 


They were the men from the Analysis, Research 
or Customer Service Laboratories; they were other 
sales representatives relating their own experi- 
ences; they were product engineers and manage- 
ment men...ail sharing their metal finishing 
knowledge with the MacDermid salesman. 


Good communication lines and a steady flow 
of exchange information keep every MacDermid 
representative in close touch with every other 
MacDermid man. No one man can know all the 
answers to metal finishing problems, but chances 
are pretty good that 45 men can come with the 
right answers fast. 


You can add these 45 men to your payroll right 
away for the cost of a telephone call to your 
nearest MacDermid representative. 


& 


WATERBURY, CONNECTICUT 
Ferndale, Mich. *« Torrance, Calif. 


METAL CLEANERS « COPPER PLATING PROCESSES ¢ DRY ACID REPLACEMENT SALTS 
MACROMATE CONVERSION COATINGS « ELECTRO AND CHEMICAL POLISHES 
BURNISHING AND OTHER METAL FINISHING COMPOUNDS 
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